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For it was the explorer-naturalists who opened 
South America. It was these knowledge-thirsting 
men who, because they were deemed harmless, 
were permitted entry behind the Green Curtain 
when others were not. It was the naturalists who 
methodically and systematically pushed aside 
the frontiers of South America and dug it from 
its oblivion. With an enthusiasm that bridged 
every barrier, they climbed the Andes, they swept 
down the dark mysterious rivers, they trekked 
across the deserts and struggled through the 
Laocoon entanglements of its fire-fly spangled 
jungles. They dispelled legends, they uncovered 
facts, they rediscovered rubber, studied quinine 
and the coca leaf. They measured the earth's 
surface, they crawled into the jungle and col- 
lected plants, they studied the animals, they 
measured the tides. ... The natural phenomena 
that made America; America was investigated, 
codified and put into literature a literature that 
freed the continent completely from its fantasies. 
It was the naturalists who opened South America.* 

THE DISCOVERY OF SOUTH AMERICA BURST UPON EUROPE LIKE A FABULOUS 
dream. Suddenly the horizon of men's minds was infinitely widened. 
It was one of the high imaginative moments in history. As men tried 
to comprehend these new events, fable and fact inevitably became 
intermingled, and some years would pass before even the broad out- 
lines of the reality would emerge from the embroideries of imagination. 
At the very start, there was Columbus with his theories about Asia. 



* South America Called Them by Victor Wolfgang von Hagen. Alfred A. 
Knopf. New York, 1945. 
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Even after the landfall of the continent at Venezuela, when he had 
seen the sweet sea caused by the rio Orinoco debouching its waters 
into the Caribbean a phenomenon that could be explained only by 
the presence of a vast inland territory even then it was not known 
that what had been discovered was a new continent. So convinced 
was Columbus that he had only collided with the ramparts of a new 
approach to the Indies, that he made his official chroniclers sign high- 
sounding affidavits to that effect. And before anyone could stop him, 
he had sprinkled American geography with the names of Cipango, 
Cathay, Darien, and others. The inhabitants of these lands he called 
"Indians," a name which instantly caught on and has since become 
so thoroughly imbedded in our vocabulary that the recently coined 
bastard word "Amerindian" has made no headway against it. But 
such wishful thinking could not go on forever. Soon European geog- 
raphers, who were no fools, saw that Columbus's fiction of India could 
no longer be maintained ; for new plants, new animals, new people were 
constantly turning up, and European herbalists were steadily besieged, 
with requests to give their opinion on this plant or that. Finally, when 
Europeans became satisfied that they had actually discovered a new 
continent, their herbalists rushed to the printing presses. One of these, 
a Spanish medico, compiled all that he could gather of the fabulous 
natural history of these new lands and published it with the title Joy-full 
Newes Out of the ^Newfound Worlde. Wherein are declared the rare 
and singular vertues of divers Herbes, Trees, Plantes, Oyles & Stones 
with their applications as well to the use of Phisicke, as of Chirurgery. 
. . . He spoke of Tobacco and of a "Gumme called Tacamachaca" 
(which was rubber) and of a tree "brought from Florida called Sassa- 
fras. . . . n This information was compiled from the rapidly accumu- 
lating collections of early naturalists. For as soon as the Spanish rulers 
realized that it was indeed "a new -world," they sent out men of science, 
in ever increasing numbers, to collect and describe its new wonders. 

It was on such an expedition that Francisco Hernandez went out to 
New Spain (Mexico) in 1570. Funds for the expedition were supplied 
out of the King's own privy purse. Before the pax hispanica wiped 
out Aztec civilization, Hernandez was able to compile Aztec herbals 
and assemble this material into sixteen huge folios of drawings, with 
text in Latin, Spanish and Aztec. That the work was not published 
until a century later, and then only in part (much of it was destroyed 
in the Escorial fire), is one of the sorry chapters of Spanish science. 
It illustrates all too clearly the tragic consequences of the curiously 
ambivalent policy pursued by the Spanish crown of encouraging, on 
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one hand, important and costly researches, and then, on the other, 
of refusing to publish the material. 

Nevertheless, much was accomplished. With each expedition, In 
fact with almost every ship that sailed for the New World, went 
chroniclers whose duty it was to set down everything of importance 
in these strange lands. Although few of these men were trained nat- 
uralistsif one may speak of such a thing in that century there were 
nevertheless excellent observers among them. And these heroic gentle- 
men, tramping the jungles in Flemish velvets and starched ruffs, 
constitute the first American naturalists. 

Though all of the American earth held attention, it was to South 
America that most turned their fervid imaginings, for here were the 
treasures of the Incas, the silver-mountains of Potosi, the river-sea 
of the Amazon peopled with legendary naked women who fought with 
the ferocity of men; here were the burning plains of Tierra del Fuego 
animaled with camel-like guanacos, ostriches, giant armadillos; here 
were the Gargantuan naked Indians wrapped in animal skins, whom 
Magellan called Patagonias. because of their immense feet. This was 
the land of the El Dorado legend, with its rubber trees, electric eels, 
and cow-faced manatees which besotted sailors took for mermaids 
a great, green, sprawling continent that Spain was now to guard with 
fierce jealousy. For with ecclesiastical confirmation of its discovery 
and possession of the South American continent, Spain quickly dropped 
the Green Curtain on its rich possessions ; so far as the outside world 
was concerned, all those botanical riches of which the chronicler had 
sung in his Joy full Newes Out of the Newfound Worlde were locked 
away behind rigid censorship. 

Throughout the sixteenth century, then, South America was Spain's 
exclusive terrain as much for her naturalists as for her huge monopo- 
listic trading companies. A law of 1556 provided that the judges and 
justices "shall not permit any books to be printed or sold which treat 
of subjects relating to the Indies, without having special license issued 
by the Council of the Indies." Thus before a chronicler-naturalist 
could publish his material he had to run the gamut of legal obstacles 
the Inquisition (which had extended its paralyzing tentacles every- 
where), the Council of the Indies, the King, the Pope, and a whole 
regiment of sycophants who clouded the body politic. Gonzalo Fer- 
nandez de Oviedo y Valdes, known in literature as Oviedo, labored 
for thirty-four years in the New World as the Royal Chronicler 
(through him passed every report in the Americas) ; yet he never saw 
in print his Historia General y Natural de Las Indias. The same hap- 
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pened to Francisco Hernandez, and to Alessandro Malaspina, and to 
dozens of others. Yet when one slipped through and was allowed to 
be published, such as Jose de Acosta's Natural and Moral History of 
the Indies, it swept through countless editions and translations. The 
hunger of the world for the knowledge of its riches was unquenchable. 

It was only when Sir Walter Raleigh began to hammer at the South 
American citadel about the Guianas, drawn thence by the fabulous 
golden dreams of El Dorado, that herbalists other than Spaniards began 
to get glimpses of the botanical treasures behind that Green Curtain. 
And where Raleigh left off the pirates took up. Pirate loot of the 
Spanish Main often contained new plants originally destined for Spain, 
along with maps and official reports. These were usually brought to 
Jamaica, which was then the piratic exchange of the main. Here 
much of the scientific loot was sold to Sir Hans Sloane,* who was, 
"among his other duties, physician to Henry Morgan. It was these 
collections which later became the basis of the now famous Sloane 
manuscript collection in the British Museum. There were men of 
mettle and of literary talent among these English freebooters. One 
such was Lionel Wafer, "Chyrtigeon" to the pirates, who wrote a 
masterful account of the Isthmus of Panama, its people and its plants; 
another was William Dampier, the son of a tenant farmer of East 
Coke, who shipped with the pirates when a slip of a youth, and, be- 
tween blood-letting and sack wrote his notable Discourse on Winds 
which he kept rolled in a "Large Joint of Bamboo." 

But so far as European scieiice was concerned, the Green Curtain 
of South America did not begin to rise until the year 1735. Then, 
in consequence of a disagreement in the French Academic des Sciences 
over Isaac Newton's theories on the shape and size of the earth, it was 
decided to send an expedition to the Equator to make the necessary 
measurements. This party of savants included the personable Charles- 
Marie de La Condamine; Louis Godin, mathematician; Pierre Bouguer, 
geodetist; Joseph de Jussieu, botanist, and many others eleven 
"natural philosophers" in all. What these men discovered, apart from 
confirming Newton's theories, amazed all Europe; rubber was botan- 
ically described for the first time, quinine plants were collected; curare, 
the over-advertised arrow-poison of the Indians, was subjected to 



* Sloane, Hans, A Voyage to the Islands of Madeira, Barbados, Nieves, St. 
Christophers and Jamaica, with the Natural History of the Herbs and Trees, 
Four-footed Beasts, Insects and Reptiles. ,&C. To which is prefix'd an Introduc- 
tion, wherein is an Account of the Inhabitants, Air Waters, Diseases, Trade, <fec., 
(London, 1707). 
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chemical experiment; one of the group discovered platinum; and, to 
crown the achievements. La Condamine, in company with the famous 
Quito cartographer Maldonado, made the first scientific descent of the 
rio Amazon. Accompanying them were two young Spanish naval offi- 
cers, Antonio de Ulloa, age eighteen, and Jorge Juan, age twenty-two, 
sent as representatives of the Spanish Crown. Their down-to-earth 
reports, the most complete of the period, set off an entire century of 
Spanish explorations in South America. 

Then came the Enlightenment and the emergence of those monarchs 
of the Aufkldrung Frederick, Marie Theresa, Carlos III, and Louis 
XV who made inquiry into the nature of things fashionable. Kings 
now honored the naturalist. And as knowledge leaped beyond national 
borders, Spain relaxed something of its policy of exclusivism, and 
naturalists slipped in under the Green Curtain. In this period Spain 
herself was making enormous contributions to natural history. "No 
European government," Humboldt wrote, "ever spent more consider- 
able sums to increase the knowledge of plants than the Spanish Gov- 
ernment." Naturalists were sent down the rio Orinoco (Peter LSfling, 
the favorite pupil of Linneaus, was in attendance) ; botanists scurried 
over the Andes, invaded Chile, Bolivia, Peru, and suffered the tortures 
of Tantalus in their work; "heat, weariness, hunger, thirst, nakedness," 
recites one of them, Hipolito Ruiz, "gnats of every kind, tempests, 
earthquakes, plagues of mosquitoes, continual risks of being devoured 
by jaguars, bears, and Indians." And in New Granada (Colombia) the 
Expedition Botdnica, a veritable museum within the Green World, was 
developed by Jose Celestino Mutis (who has yet to find his Boswell) 
and other American-born naturalists trained by him to carry on this 
botanical work. 

Then Humboldt. In 1799, accompanied by the French doctor- 
naturalist, Aime Bonpland, Humboldt arrived in Venezuela, sponsored 
by no less a person than Carlos IV of Spain whose royal rubric he 
carried. In the five years that Humboldt coursed South America's 
rivers, climbed its mountains, collected plants, statistics, measured its 
stars in their balance, he had assembled enough material to write 
twenty-six books; South America had supplied him with the stimulus 
that became, in Humboldt's alembic, the sciences of plant geography 
and terrestrial magnetism; the invention of isothermal lines on maps 
and the discovery of the Humboldt Peruvian Current; the scientific 
descriptions of chocolate, rubber, and the electric eel ; and the advance- 
ment of archaeology and geology. Humboldt's publications acted upon 
the world's naturalists like the voices of the sirens who beguiled the 
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sailors of Ulysses; few could resist. Botanists were trekking through 
the voiceless llanos of the Amazon; Germans, whole regiments of 
naturforschen, went into the heretofore inaccessible South American 
regions where only the enthusiasms of nature-study could compensate 
one for that brief life in suspense in those green hells. A French 
zoologist, Saint-Hilaire, traveled widely in Brazil; another, Bous- 
singault, prowled the Andes. Waterton, a strangely-conceived English- 
man, made his "wanderings" in the Guianas, as did the Schomburgks. 
The Prince de Wied-Neuwied took his gracious self up the rio Xingu, 
in darkest Brazil. And to crown that epoch, ,a young naturalist, Charles 
Darwin, left England in 1831 on the HMS Beagle for a voyage to and 
around South America. It would be encyclopaedic to name all the 
others. 

As a result of this exploratorial activity, South America's Green 
World gave up the plants that have made man's life on earth far 
more agreeable. With them went the gift of a rich and varied literature. 
It is staggering, the list of those who have written on South America's 
natural history; it is, in fact, a list of almost all the great and near 
great in this science: Azara, Agassiz, Bates, Beebe, Caldas, Chapman, 
Dampier, Darwin, D'Orbigny, Frezier, Hudson, Humboldt, La Con- 
damine, Melville, Mutis, Molina, Orton, Schomburgk, Spruce, Murphy, 
Ulloa, Tomlinson, Vespucci, Wafer, Wallace, Waterton, Whymper, not 
to mention the panoplied procession of knights, conquistadors, and 
chroniclers who quilled their reports with a swan's feather. So immense 
this literature that one would now have to have the wealth of a Medici 
to be able to possess the whole of it. Consider then an anthologist's 
task in this plethora of riches, to wade through and select representative 
pieces from a literature that extends over a period of five centuries ! 

An anthology is highly individual. As objective as one believes 
himself to be, he cannot escape the personal equation; and since 
"person" is injected into "selection," it becomes the anthologist to 
speak of himself and his choice. 

During the past fifteen years (with a hiatus during the war years) , 
in the preparation of my own books or in the organization of my own 
expeditions to South America, I have had constant occasion to read, 
at one time or the other, most of the literature that forms this vast 
biblioteca suramericana. In many instances I have been in the same 
cyst of geography in which the piece was written. I had Melville and 
Darwin with me on the Galapagos Islands ; I traced with my own feet 
(and with his chronicle in hand) the starting point of Francisco de 
Orellana's fabulous voyage down tlie rio Amazonas. I climbed over 
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Inca ruins which had been graced with the descriptions of Humboldt 
a century and a half ago. And with the insects that Bates described, 
I have had intimate experience. In many a jungle night, enveloped 
with a preternatural stillness, I have suddenly been engulfed with the 
"symphony of jungle voices" that Konrad Guenther so wonderfully 
describes; and from huge-buttressed trees that shadow the forests I 
have cut down leaf-specimens to put into botanical presses, perhaps 
from the same tree which, almost a century ago, yielded its leaves to 
Richard Spruce, Yorkshireman. So I have culled these pages not from 
the dust of libraries but from the remembered days and nights of 
living experience. 

This is not wholly, an anthology of naturalists. Although they are 
in dominance, it is also a book of literary natural history, written by 
litterateurs who possessed the equipment that William Beebe. thought 
ideal: "Supreme enthusiasm, tempered with infinite patience and a 
complete devotion to truth; the broadest possible education-; keen eyes, 
ears and nose." Since it is all-embracing, the anthology includes 
observations on almost all of the outstanding phenomena of South 
America the termite, spreading like slow syphilis through a living 
tree, a description of the cry of the Bell-bird, the first description of 
rubber or "diverse particular things as woonnes and serpents;" the 
anemic cinder heaps of the Galapagos; the plains of Patagonia, and, 
of course, the sea and the jungle. Here are navigators, courtiers, 
chroniclers, pirates, engineers, and such famous litterateurs as Mel- 
ville, Tomlinson, and Hudson, joining the trained and distinguished 
company of naturalists who have fashioned out of the mosaics of the 
Green Continent a great and varied literature. 

VICTOR WOLFGANG VON HAGEN 

Hickory Hill, 
Westpont, Conn. 
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PIETRO MAETIEE, OR PETER MABTYB AS HE WAS KNOWN FAR AND WIDE 
to his English contemporaries, was an assiduous advertiser of the 
American discovery. A personal friend of Columbus, Vespucci, Cortesj 
and all the other knights of the conquest, and a member of the Council 
of the Indies through whose hands passed the stream of reports coming 
out of the West, Peter Martyr was admirably situated to view the 
unfolding of this great drama. History is much the richer for this 
fortunate circumstance. 

Peter Martyr had a clear conception of the magnitude of the new 
events. A scholar, an Italian homo humanus with all the burning 
curiosity of the Renaissance, he possessed, to a degree greater than 
most of his contemporaries, a passion for the truth. He set himself 
the task of collecting and sifting the facts of the discovery and of 
publishing the "good news" far and wide. He was an indefatigable 
letter writer; a steady stream of his correspondence flowed out from 
Spain to the courts and learned men of Europe. Popes, monarchs, 
grandees, merchants, and scholars were the recipients of his epistles. 
His words were copied and handed about like a modern news letter. 
And everywhere there is evidence of his concern to get at the fact, to 
sift the realities from the fanciful embroideries of men's imagina- 
tions. Even when he guesses, he guesses shrewdly; witness the re- 
markable intuition of his letter to Borromeo, dated October 20, 
1494 j us t two years after the Discovery in which we find him 
already referring to the equinoctial lands as "mundus novus" a 
new world. 

In addition to his wonderful letters, we also have his work De 
rebus Oceanicus et Orbe Nove, a summary of all the accounts and 
reports that had come out of the New World. It represents, in part, 
the first attempt at a natural history of these new-found lands. 
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"OF THE SUPPOSED CONTINENT." * 

Beragua therfore, they cauled Castetta Aurea, that is golden Castile: 
And Vraba they named Andaluzia Nova, that is, newe Andalusia. 
And lyke as of many Ilandes which they subdued, they choose His- 
paniola for the chiefe place of theyr habitacion, soo in the large tract 
of Paria, they appoynted theyr colonie or bydyng place in the twoo 
regions Vraba and Beragua, that all suche as attempte any vyages in 
those coastes, may resorte to them as to safe portes to bee refreshed 
when they are wery or dryven to necessitie. All owre seedes, and plantes, 
do nowe marvelously encrease in Vraba. Lykewyse, blades, settes, 
slippes, grasses, suger canes, and suche other as are brought from other 
places to those regions, as also beastes and foules as we have sayde 
before. marvelous frutefulness. Twentie dayes after the seede is 
sowne, they gather rype cucumers, and such lyke, But colwortes, beetes, 
Letuse, Borage are rype within the space of ten dayes. Gourdes, 
melones, and pompones, within the space of. xxviii. dayes, Dariena 
hathe many native trees and frutes of dyvers kyndes with sundry tastes, 
and holsome for the use of men: of the which I have thowght it good 
to descrybe certeyne of the best. They noorysshe a tree which they 
caule Guaiana, that beareth a frute much resemblynge the kynde of 
citrons which are commonly cauled limones, of taste sumwhat sharpe 
myxt with swetenes. They have also abundance of nuttes of pynetrees, 
and great plentie of date trees, whiche beare frutes bygger then the 
dates that are knowen to us: but they are not apte to bee eaten for 
theyr to much sowernes. Wylde and baren'date trees, growe of them 
selves in sundry places, the branches wherof they use for biesommes, 
and eate also the buddes of the same. Guarauana, being highei- and 
bygger then the orange tree, bringeth furth a great frute as bygge 
as pome citrons. 

Ther is an other tree much lyke to a chestnut tree whose frute is 
lyke to the bygger sort of fygs, beinge holsome and of plesant taste. 
Mameis, is an other tree that bringeth foorthe frute as bygge as an 
orange, in taste nothynge inferioure to the beste kyndes of melones. 
Guananala, beareth a frute lesse then any of the other, but of sweete 
savoure lyke spice, and of delectable taste. Hovos, is an other tree 
whose frute bothe in shape and taste, is much lyke to prunes, but 

*De Qrbe Decades Octo by Pietro Martire. From the Ninth Book of the 
Second Decade. Translated by Richard Eden, edited by Edward Arber. London, 
1885. 
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sumwhat bygger. They are surely persuaded that this is the Myro- 
balane tree. These growe soo abundantely in Hispaniola, that the 
hogges are fedde with the fmte therof as with maste amonge us. The 
hogges lyke this kynde of feadynge soo well, that when these frutes 
wax rype, the swyneherdes can by no meanes keepe them owte of 
the wooddes of these trees: by reason wherof ? a greate multytude of 
them are becoome wylde. They also affirme, that in Hispaniola, swynes 
flesshe is of much better taste and more holsome then mutton. For it is 
not to bee doubted, but that dyvers kyndes of meates do engender 
sundry tastes and qualities in suche as are noryshed therwith. The 
moste puissaunte prince Ferdinands, declared that he had eaten of 
an other frute browght from those landes, beinge full of scales with 
keyes much lyke a pine apple in forme and coloure, but in tendernes 
equal to melopepones, and in taste excedyng all garden frutes. For it is 
noo tre, but an herbe much lyke unto an archichoke, or Acantho: The 
kynge hym selfe, gave the cheefest commendation to this. I have eaten 
none of these frutes. For of a great number which they browght from 
thense, only one remayned uncorrupted, the other being putrified by 
reason of the longe vyage. All suche as have eaten of theym newely 
gathered in theyr natyve soyle, doo marvelously commende theyr 
swetenes and pleasaunt taste. They dygge also owte of the ground 
certeyne rootes growynge of theim selves, whiche they caule Botatas, 
much lyke unto the navie rootes of Mylayne, or the greate puffes or 
musheroms of the earth. Howe soo ever they bee dressed, eyther fryed 
or sodde, they gyve place to noo such kynde of meate in pleasant 
tendernes. The skyn is sumwhat towgher then eyther of navies or 
mussheroms, and of earthy coloure: But the inner meate therof, is 
verye whyte. These are noorysshed in gardens, as we sayde of lucca 
in the fyrste Decade. They are also eaten rawe, and have the taste of 
rawe chestnuttes, but are sumwhat sweeter. Th[e]inhabitantes of 
Caramairi, seeme to dwel in an earthly Paradise, theyr region is so 
fayre and frutefull, withowt owtragious heate or sharpe coulde, with 
lyttle difference of the length of day and nyght throwghowt all the 
yeare. After that owre men had thus dryven the barbarians to flyght, 
they entered into a valley of two leagues in breadth and three in length, 
extendynge to certeyne frutful mountaynes ful of grasse, herbes, and 
trees, at the rootes wherof, lye twoo other valleys towarde the ryght 
hande and the left, throwgh eyther of the which runneth a fayre ryver, 
wherof the ryver of Gaira is one, but unto the other they have yet 
gyven noo name. In these valleys they founde manye fayre gardeyns 
and pleasaunte fyeldes watered with trenshes distrybuted in marveylous 
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order, with no lesse arte then owre Insubrians and Hetrurians use to 
water theyr fyeldes. Theyr common meate, is Ages, lucca, Maizium^ 
Battata y with suche other rootes and frutes of trees, and also suche 
fysshe as they use in the Ilandes and other regions of these provinces. 
They eate mans fleshe but seldome, bycause they meete not oftentymes 
with strangiers, except they goo foorth of theyr owne dominions with 
a mayne armye of purpose to hunt for men, when theyr ravenynge 
appetite pricketh them forwarde. For they absteyne from them selves, 
and eate none but suche as they take in the warres or otherwyse by 
chaunce. But suerly it is a miserable thynge to heare howe many 
myriades of men these fylthy and unnaturall devourers of mans flesshe 
have consumed, and lefte thousandes of moste fayre and frutfull Ilandes 
and regions desolate withowte menne: By reason wherof owre men 
founde so many Ilandes whiche for theyr fayrenes and frutefulness 
myght seeme to bee certeyne earthly Paradyses, and yet were utterly 
voyde of men. Hereby yowre holynesse may consider howe pernitious 
a kynde of men this is. We have sayde before that the Ilande named 
Sancti lohannis (which th[e]inhabitantes caule Burichena) is nexte to 
Hispaniola. It is sayde that onely the Canibales which dwell in the 
other Ilandes nere about this, as in the Ilande cauled Hayhay or Sancta 
CruciSj and in Guadalupea (otherwise cauled Queraqueiera, or Caru- 
cuiera) have in owre tyme vyolentely taken owte of the sayde Ilande 
of Sancti lohannis, more then fyve thousande men to bee eaten. But let 
it suffice thus much to have wandered by these monstrous bludsuckers. 
We wyll nowe therfore speake sumewhat of the rootes whereof they 
make theyr breade, forasmuch as the same shall hereafter bee foode to 
Christian men in steede of breade made of wheate, and in the steade 
of radysshe with such other rootes as they have byn accustomed to 
eate in Europe. We have oftentymes sayde before that lucca is a roote 
whereof the beste and moste delicate breade is made bothe in the firme 
lande of these regions, and also in the Ilandes. But howe it is tylled 
or husbanded, howe it groweth, and of howe dyvers kyndes it is, I have 
not yet declared. Therefore, when they intende to plante this lucca, 
they make a hole in the earth knee deape, and rayse a heape of the 
earth taken owte of the same, fashionynge it lyke a square bedde of 
nyne foote breadth on everye syde, settynge twelve trunkes of these 
rootes (beinge -about a foote and a halfe longe a piece) in every of the 
sayd beddes conteynynge three rootes of a syde, so layde a slope, that 
the endes of them ioyne in maner togyther in the center or myddest 
of the bedde within the grounde. Owt of the ioyntes of the rootes 
and spaces betwene the same, sprynge the toppes and blades of newe 
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rootes, which by lyttle and lyttlfe encreasynge, growe to the byggenes 
and length of a mans arme In the brawne, and oftentymes as bygge 
as the thygh; So that by the tyme of theyr full rypenes, in maner all 
the earthe of the heape, is converted into rootes. But they say that 
these rootes are not rype in lesse tyme then a yeare and a halfe: And 
that the longer they are suffered to growe even untyll twoo yeares 
complete, they are so muche the better and more perfecte to make 
breade therof. When they are taken foorthe -of the earth, they scrape 
them and slyse them with certeyne sharpe stones servynge for the same 
purpose: And thus layinge them betwene two great stones, or puttynge 
them in a sacke made of the stalkes of certeyne towgh herbes and 
smaule reedes, they presse them (as we do cheese or crabbes to drawe 
owte the iuse thereof) and so let them drye a daye before they eate 
them. The iuse or lyqiioure, they cast away: for (as we have sayde) 
it is deadly poyson in the Ilandes. Yet is the iuse of suche as growe 
in the firme lande, holsome if It bee sodde, as is the whey of owre 
mylke. They saye that there are manye kyndes of this lucca, wherof 
some are more pleasaunte and delycate then, the other, and are 
therefore reserved as it were to make fine manchet for the kynges 
owne tables. But the gentelmen eate of the meaner sorte, and the 
common people of the basest. The fynest they caule Cazabbi, which 
they make rounde lyke cakes in certeyne presses before they seeth it 
or bake it. They saye furthermore that there are lykewise dyvers kyndes 
of the rootes of Ages and Battata. But they use these rather as f rates 
and dysshes of service, then to make breade therof, as we use rapes, 
radysshes, mussheroms, navies, perseneppes, and such lyke. In this 
case, they mooste especially esteeme the best kynde of Battatas, which 
in pleasant tast and tendernes farre exceadeth owre musheromes. It 
shal suffice to have sayde thus muche of rootes. We wyll nowe speake 
therfore of an other kynde of theyr breade. We declared before that 
they have a kynde of grayne or pulse muche lyke unto Panicum, but 
with sumwhat bygger graines, which they beate into meale uppon 
certeyne greate hollowe stones with the labour of their handes when 
they lacke lucca: And of this is made the more vulgar or common 
breade. It is sowen thrise a yeare, so that the fratfulnesse of the 
grounde may beare it by reason of the equalitie of the tyme, whereof 
wee have spoken suffyciently before. In these regyons they founde 
also the graine of Maizium, and sundry kyndes of frutes of trees 
diligentely planted and well husbanded. The waye betwene the 
regyons of Caramairi and Satwrma, is fayre, brode, and ryghte foorthe. 
They founde here also sundrye kyndes of waterpottes made of earthe 
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of dyvers colours, In the whlche they bothe fetche and keepe freshe 
water. Lykewise sundry kindes of iugges, godderdes, drynkyng cuppes, 
pottes, pannes, dysshes, and platters artifycially made. When the gov<- 
ernour had gyven commaundement by proclamation, that th[e]inhabit- 
antes shulde eyther obey the Christian kynge and embrase owre relygion, 
or elles to depart owte of their countrey, they answered with venemous 
arrowes. In this skyrmyshe, owre men tooke summe of theym: 
whereof clothynge the moste parte in faire apparell, they sente them 
ageyne to their owne coompany: But leadyng the resydue to the 
shyppes to th[e] intent to she we them the poure and magnyfycence 
of the Christians that they myght declare the same to their coompanions, 
therby to wynne their favour, they appareled them lykewyse and sente 
them after their felowes. Theye affyrme that in ail the ryvers of these 
coastes, theye sawe great argumentes and tokens of golde. They 
founde here and there in their houses good store of hartes flesshe and 
bores fleshe wherwith they fedde them selves dilycately. They also, 
have greate plentie of sundry kyndes of byrdes and foules, wherof 
they brynge uppe many in their houses, summe for necessarye foode, 
and other for daynty dysshes as we do hennes and partriches. Owre 
men hereby coniecture that the ayer of these regions is veary holsome, 
for as muche as sleapynge all nyghte under the fyrmament on the 
bankes of the ryvers, none of them were at any tyme offended with 
reumes or heade ache by reason of any noysome humoure or vapoure 
proceadynge from the earthe, ayer, or water. Owre men furthermore, 
founde there many great bothomes of gossampyne cotton ready spunne, 
and f ardelles of dyvers kyndes of fethers wherof they make them 
selves crestes and plumes after the maner of owre men of armes: also 
certeine clokes whiche they esteeme as moste cumly ornamentes. They 
founde lykewyse an innumerable multitude of bowes and arrowes. 
Th[e]inhabitantes also of these regions, in summe places use to burne 
the carkeses of their prynces when theye are deade, and to reserve their 
bones buryed with spyces in certeyne hylles. In other places, they 
onely drye theym and imbaume them with spyces and sweete gummes,, 
and soo reserve them in sepulchers in their owne houses. Sumwhere 
also, they drye them, spyce them, adourne them with precyous iewells 
and ouches, and so reverently place them in certeyne tabernacles made 
for the same purpose in their owne palayces. When owre men had 
many of their tabellets, braslettes, collers, and suche other ouches 
(whiche they caule Guanines) they founde them rather to bee made 
of laton then of golde: wherby they suppose that they have used to 
exchaunge their ware with summe craftie straungers whiche broughte 
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them those counterfect ouches to defraude them of their golde. For 
even owre menne perceaved not the deceate untyll they came to the 
meltynge. Furthermore, certayne of owre buylders wanderynge a lyttell 
way from the sea coastes, chaiiBced to fynde certayne pyeces of white 
marble. Wherby they thynke that in tyme paste summe straungers 
have coome too those landes, whiche have dygged marble owte of the 
mountaines, and lefte those fragmentes on the plaine. There owre men 
learned that the ryver Maragnonus descendeth frome the montaynes 
covered with snowe cauled Monies Niuales or Serra Neuata: And the 
same to bee encreased by many other ryvers whiche f aule into it 
throughowte all the lowe and wate[r]lye regions by the whiche it 
runneth with so longe a tracte from the sayde montaynes into the sea: 
And this to bee the cause of the greatnesse therof. These thynges 
beyng thus brought to passe, the governour commaunded the trum- 
pitour to blowe a retraite: Wheruppon they whiche were sente to lande 
(beynge fyve hundreth in noumber) makynge a great shoute for ioye 
of their victory, sette them selves in order of battayle, and so keping 
their array, returned to the shippes laden with spoyle of those provinces, 
and shynynge in souldiers clokes of fethers, with faire plumes and 
crestes of variable colours. In this meane tyme havynge repaired 
their shyppes and furnysshed the same with all necessaries, they loosed 
anker the. xvi. daye of the Calendes of luly, directynge their course 
to the haven of Carthagena, in the whiche viage they destroyed and 
wasted certayne Ilandes of the Canibales lyinge in the waye, ac- 
cordynge as they were commaunded by the kynge. But the swifte 
course of the water deceaved bothe Johannes Serannus the chiefe Pilot 
of the governours shyppe, and all the other, althoughe they made 
their boste that they perfectely knewe the nature therof. For they 
affyrme that in one night they were caried forty leaques beyonde 
their estimation. 
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THE IMMORTALITY OP AMERIGO VESPUCCI, OR AMERICUS VEiSPUCIUS, 

rests on a thirty-two-page book which appeared sometime in the year 
1503, either in Florence or in Paris one knows not which. It was 
originally published in Italian, but circulated widely in a black-letter 
Latin version. A copy of the latter fell into the hands of the geographer 
Martin Waldseemiiller. Waldseemiiller was then preparing a map of 
the New World, and prompted by Vespucci's book, inscribed at the 
tail end of the map of the southern continent the name America. The 
name stuck. 

Who was Vespucci? A merchant of Florence, chief clerk to the 
House of the Medici, and later a minor voyaguer to the New World. 
Like thousands of other ambitious young men, Vespucci had hurried 
eagerly to Spain when the discoveries of Columbus were announced. 
There he won the right to complete the contract of one Juanoto Berardi 
who victualed the second expedition of Columbus. But the desire to 
participate in the discoveries themselves was strong; so Vespucci left 
Spain for Portugal where he entered the service of Don Manuel. Under 
Portuguese patronage he made three voyages to the New World. It 
was during the third voyage, between May and October of 1502, that 
he landed on Brazilian shores. Three years later he was back in Spain 
where he took out letters of Iberian naturalization and was appointed 
pilot-major, chief pilot of Spain. He died there. 

"THIS NEW WORLD"* 

Letter to Lorenzo di Medici from Amerigo Vespucci, 
on his Third Voyage 

March (or April) 1503. 

In passed days I wrote very fully to you of my return from the 
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new countries, which have been found and explored with the ships, 
at the cost, and by the command, of this Most Serene King of Portugal ; 
and it is lawful to call it a new world, because none of these countries 
were known to our ancestors, and to all who hear about them they 
will be entirely new. For the opinion of the ancients was, that the 
greater part of the world beyond the equinoctial line to the south 
was not land, but only sea, which they have called the Atlantic; and 
if they have affirmed that any continent is there, they have given 
many reasons for denying that it is inhabited. But this their opinion 
is false, and entirely opposed to the truth. My last voyage has proved 
it, for I have found a continent in that southern part; more populous 
and more full of animals than our Europe, or Asia, or Africa, and even 
more temperate and pleasant than any other region known to us, as 
will be explained further on. I shall write succinctly of the principal 
things only, and the things most worthy of notice and of being re- 
membered, which I either saw or heard of in this new world, as pres- 
ently will become manifest. 

We set out, on a prosperous voyage, on the 14th of May 1501, sailing 
from Lisbon, by order of the aforesaid King, with three ships, to dis- 
cover new countries towards the west; and we sailed towards the south 
continuously -for twenty months. Of this navigation the order is as 
follows: Our course was for the Fortunate Islands, so called formerly, 
but now we call them the Grand Canary Islands, which are in the 
third climate, and on the confines of the inhabited west. Thence we 
sailed rapidly over the ocean along the coast of Africa and part of 
Ethiopia to the Ethiopic Promontory, so called by Ptolemy, which is 
now called Cape Verde, and by the Ethiopians Biseghier, and that 
country Mandraga, 13 within the Torrid Zone, on the north side of 
the equinoctial line. The country is inhabited by a black race. Having 
taken on board what we required, we weighed our anchors and made 
sail, taking our way across the vast ocean towards the Antarctic Pole, 
with some westing. From the day when we left the before-mentioned 
promontory, we sailed for the space of two months and three days. 
Hitherto no land had appeared to us in that vast sea. In truth, how 
much we had suffered, what dangers of shipwreck, I leave to the judg- 
ment of those to whom the experience of such things is very well known. 
What a thing it is to seek unknown lands, and how difficult, being 
ignorant, to narrate briefly what happened. It should be known that, 
of the sixty-seven days of our voyage, we were navigating continuously 
forty-four. We had copious thunderstorms and perturbations, and it 
was so dark that we never could see either the sun in the day or the 
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moon at night. This caused us great fear, so that we lost all hope 
of life. In these most terrible dangers of the sea it pleased the Most 
High to show us the continent and the new countries, being another 
unknown world. These things being in sight, we were as much rejoiced 
as anyone may imagine who, after calamity and ill-fortune, has ob- 
tained safety. 

It was on the 7th of August 1501, that we reached those countries, 
thanking our Lord God with solemn prayers, and celebrating a choral 
Mass. We knew that land to be a continent, and not an island, from its 
long beaches extending without trending round, the infinite number 
of inhabitants, the numerous tribes and peoples, the numerous kinds 
of wild animals unknown in our country, and many others never seen 
before by us, touching which it would take long to make reference. 
The clemency of God was shown forth to us by being brought to these 
regions; for the ships were in a leaking state, and in a few days our 
lives might have been lost in the sea. To Him be the honour and 
glory, and the grace of the action. 

We took counsel, and resolved. to navigate along the coast of this 
continent towards the east, and never to lose sight of the land. We 
sailed along until we came to a point where the coast turned to the 
south. The distance from the landfall to this point was nearly 300 
leagues. In this stretch of coast we often landed, and had friendly 
relations with the natives, as I shall presently relate. I had forgotten 
to tell you that from Cape Verde to the first land of this continent 
the distance is nearly 700 leagues; although I estimate that we went 
over more than 1,800, partly owing to ignorance of the route, and 
partly owing to the tempests and foul winds which drove us off our 
course, and sent us in various directions. If my companions had not 
trusted in me, to whom cosmography was known, no one, not the leader 
of our navigation, would have known where we were after running 500 
leagues. We were wandering and full of errors, and only the instru- 
ments for taking the altitudes of heavenly bodies showed us our 
position. These were the quadrant and astolabe, as known to all. These 
have been much used by me with much honour; for I showed them 
that a knowledge of the marine chart, and the rules taught by it, are 
more worth than all the pilots in the world. Fo.r these pilots have no 
knowledge beyond those places to which they have often sailed. Where 
the said point of land showed us the trend of the coast to the south, 
we agreed to continue our voyage, and to ascertain what there might 
be in those regions. We sailed along the coast for nearly 500 leagues, 
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often going on shore and having intercourse with the natives, who 
received us in a brotherly manner. We sometimes stayed with them 
for fifteen or twenty days continuously, as friends and guests, as I 
shall relate presently. Part of this continent is in' the Torrid Zone, 
beyond the equinoctial line towards the South Pole. But it begins at 
8 beyond the equinoctial. We sailed along the coast so far that we 
crossed the Tropic of Capricorn, and found ourselves where the Antarc- 
tic Pole was 50 above our horizon. We went towards the Antarctic 
Circle until we were 17 30' from it; all which I have seen, and I have 
known the nature of those people, their customs, the resources and 
fertility of the land, the salubrity of the air, the positions of the 
celestial bodies in the heavens, and, above all,"the fixed stars, over an 
eighth of the sphere, never seen by our ancestors, as I shall explain 
below. 

As regards the people: we have found such a multitude in those 
countries that no one could enumerate them, as we read in the Apoc- 
alypse. They are people gentle and tractable, and all of both sexes 
go naked, not covering any part of their bodies, just as they came 
from their mothers' wombs, and so they go until their deaths. They 
have large, square-built bodies, and well proportioned. Their colour 
reddish, which I think is caused by their going naked and exposed to 
the sun. Their hair is plentiful and black. They are agile in walking, 
and of quick sight. They are of a free and good-looking expression 
of countenance, which they themselves destroy by boring the nostril 
and lips, the nose and ears ; nor must you believe that the borings are 
small, nor that they only have one, for I have seen those who had 
no less than seven borings in the face, each one the size of a plum. 
They stop up these perforations with blue stones, bits of marble, of 
crystal, or very fine alabaster, also with very white bones and other 
things artificially prepared according to their customs; which, if you 
could see, it would appear a strange and monstrous thing. One had 
in the nostrils and lips alone seven stones, of which some were half 
a palm in length. It will astonish you to hear that I considered that 
the weight of seven such stones was as much as sixteen ounces. In 
each ear they had three perforations bored, whence they had other 
stones and rings suspended. This custom is only for the men, as the 
women do not perforate their faces, but only their ears. Another 
custom among them is sufficiently shameful and beyond all human 
credibility. Their women, being very libidinous, make the penis of 
their husbands swell to such a size as to appear deformed; and this 
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is accomplished by a certain artifice, being the bite of some poisonous 
animal, and by reason of this many lose their virile organ and remain 
eunuchs. 

They have no cloth, either of wool, flax, or cotton, because they have 
no need of it; nor have they any private property, everything being 
in common. They live amongst themselves without a king or ruler, 
each man being his own master, and having as many wives as they 
please. The children cohabit with the mothers, the brothers with the 
sisters, the male cousins with the female, and each one with the first 
he meets. They have no temples and no laws, nor are they idolaters, 
What more can I say! They live according to nature, and are more 
inclined to be Epicurean than Stoic. They have no commerce among 
each other, and they wage war without art or order. The old men 
make the youths do what they please, and incite them to fights, in 
which they mutually kill with great cruelty. They slaughter those who 
are captured, and the victors eat the vanquished ; for human flesh is an 
ordinary article of food among them. You may be the more certain 
of this, because I have seen a man eat his children and wife; and I 
knew a man who was popularly credited to have eaten 300 human 
bodies. I was once in a certain city for twenty-seven days, where 
human flesh was hung up near the houses, in the same way as we 
expose butcher's meat. I say further that they were surprised that 
we did not eat our enemies, and use their flesti as food, for they say 
it is excellent. Their arms are bows and arrows, and when they go 
to war they cover no part of their bodies, being in this like beasts. 
We did all we could to persuade them to desist from their evil habits, 
and they promised us to leave off. The women, as I have said, go 
naked, and are very libidinous, yet their bodies are comely; but they 
are as wild as can be imagined. 

, . . The air in this country is temperate and good, as we were able 
to learn from their accounts that there are never any pestilences or 
epidemics caused by bad air. Unless they meet with violent deaths, 
their lives are long. I believe this is because a southerly wind is always 
blowing, a south wind to them being what a north wind is to us. They 
are expert fishermen, and the sea is full of all kinds of fish. They are 
not hunters; I think because here there are many kinds of wild animals, 
principally lions and bears, innumerable serpents, and other horrible 
creatures and deformed beasts; also because there are vast forests 
and trees of immense size. They have not the courage to face such 
dangers naked and without any defence. 

The land is very fertile, abounding in many hills and valleys, and 
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in large rivers, and is irrigated by very refreshing springs. It is covered 
with extensive and dense forests, which are almost impenetrable, and 
full of every kind of wild beast. Great trees grow without cultivation, 
of which many yield fruits pleasant to the taste and nourishing to the 
human body; and a great many have an opposite effect. The fruits 
are unlike, those in our country; and there are innumerable different 
kinds of fruits and herbs, of which they make bread and excellent food. 
They also have many seeds unlike ours. No kind of metal has been 
found except gold, in which the country abounds, though we have 
brought none back in this our first navigation. The natives, however, 
assured us that there .was an immense quantity of gold underground, 
-and nothing was to be had from them for a price. Pearls abound, as 
I wrote to you. 

If I was to attempt to write of all the species of animals, it would 
be a long and tedious task. I believe certainly that our Pliny did not 
touch upon a thousandth part of the animals and birds that exist in 
this region; nor could an artist' such as Policletus, 1 succeed in painting 
them. All the trees are odoriferous, and some of them emit gums, oils, 
or other liquors. If they were our property, I do not doubt but that 
they would be useful to man. If the terrestrial paradise is in some part 
of this land, it cannot be very far from the coast we visited. It is, as 
I have told you, in a climate where the air is temperate at noon, being 
- neither cold in winter nor hot in summer. 



1 Policletus was not a painter. 
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To THIS GREAT SPANISH CHRONICLER, KNOWN BEST AS OVIEDO, THE WOULD 

is indebted for the first treatise upon the natural history of the New 
World the remarkably observant Historic, general y natural de las 
Indias. Born in Madrid of good family, Oviedo was attached to the 
Court at the impressionable age of thirteen, serving as page to Alfonso 
de Aragon, second Duke of Villahermosa and nephew to King Fer- 
dinand, Thus it was that everything concerning the discovery of 
America passed before his observant eyes. As a youth he had seen 
Columbus plead for the aid that brought about the discovery of the 
new lands, and he knew Amerigo Vespucci. 

The death of his wife, Margarita de Vergara, after only ten months 
of marriage, was such a blow that he left the Court and thought for a 
while of a military career. Then hearing that the expedition of 
Pedrarias Davila, that furor del, was about to sail for Panama, he 
petitioned the King and was made Royal Warden of the Mines of 
Castilla del Oro (Panama). 

As a colonial administrator, Oviedo showed himself a man of decided 
character. He traveled widely through Nicaragua, Panama, and Santo 
Domingo. Though never trained in the natural sciences, Oviedo ex- 
hibited superb observatory powers and fashioned reports upon which 
the King learned to depend. In 1526 he returned to Spain and pub- 
lished his famous Sumario de la natural historia de las Indias. Then 
resigning his office as Warden of the Mines, he was appointed General 
Chronicler of the Indies by the King, returned to Santo Domingo 
where he set up residence, and was elected Governor of the fortress- 
city. The fact that every ship that entered the terra incognita of 
America had its official chronicler, meant that a vast number of reports 
and records had to pass through Oviedo's hands. These furnished him 
with a wealth of mat<yial for his General History. 

In June 1556 he took final leave of the Americas. Except for the time 
consumed in his twelve crossings of the Atlantic, the New World had 
been his home for more than thirty-four years. Back in Spain, he set 

16 
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about the task of seeing his huge manuscript through the press. Almost 
eighty, and already ailing, he was never able to complete this work. 
He died a year later. It was not until 1855 that the whole of Historia 
general y natural de las Indias, Islas y Tierra-firme del mar oceano, 
por el capitan Gonzalo Fernandez de Qviedo, primera cronista del 
nuevo mundo, was finally published in four thick quarto volumes. 

SELECTIONS FROM THE NATURAL HISTORY* 
BY. OVIEDO 

Of the temperature of the regions under or neare to the byrnt 

lyne cauled Torrida zona or the Equinoctioll: and of the 

dyvers seasons of the yeare. 

The landes and regions that are neare about the clymes of the 
Equinoctiall lyne, are naturally hotte, althowghe they bee otherwyse 
temperate by the divine providence. And therfore suche flesshe or 
fyshe as is taken and kylled in these regions, can not bee preserved 
from putrefaction except it be rosted, sodden, or perboylde, the same 
daye that it is kylde. And wheras I have sayde that such regions 
are naturally hot, and yet temperate by the providence of god, it is 
so in deede. And therfore not without cause the auncient autours 
were of opinion that the burnte lyne or Torrida zona where passeth the 
lyne of the Equinoctiall, shulde be unhabitable by reason the soonne 
hath greater dominion in that place then in any other of the sphere, 
remaynynge continually betwene the two tropykes of Cancer and 
Capricorne. For when in these regions the earth is opened or dygged 
from the superficial parte therof to the depth of a mans heyght, it is 
founde temperate. And within this space, the trees and plantes fasten 
and spreade their rootes, and no dieper. Extendynge the same as farre 
in breadth in the ground as do their braunches in the ayer: And enter 
no dieper into the grounde then I have sayde, bycause that beneth 
the depth of the said space of a mans heyght, the earth is verye hotte, 
the upper parte beinge temperate and verye moyste aswell by reason of 
th[e]aboundaunce of water whiche fauleth from heaven uppon that 
earth at certeyne ordinarie seasons of the yeare, as also for the multitude 
of great ryvers, bfokes, sprynges and marysshes, wherby the myghtie 



* Primera parte de la historic, natural y general de las Indias by Oviedo. Seville, 
1535. Translated by Richard Eden. 
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and supreme lorde. which made these landes, hath moste prudently 
provyded for the perservation of the same. 

There are also many roughe and hyghe mountaynes with temperate 
ayer and pleasaunt, cleare and moderate nightes. Of the whiche 
particularitie the auncient writers havyng no certeyne knowleage, 
affyrmed the said burnte lyne or Torrida zona, or Equinoctial to be 
.naturally unhabitable. As touching which thing I am able to witnesse 
the contrary by testimonie of syght and feelyng as by most certeine 
senses, havyng lived many yeares in these regions, by reason wherof 
better credit ought to be given to me then to suche as have grounded 
their opinion onely upon coniectures. And to speake further of the 
sytuation of these regyons, yowe shall Understande that the coaste 
of the Northe sea, beynge in the goulfe of Vraba and in the porte of 
Dariena, where the shyppes arryve whiche coome owte of Spayne, is 
in the syxte degree and a halfe, and in the seventh, and from syxe 
and a halfe unto eyght, excepte a smaule pointe which entereth into 
the sea toward the North. That pointe which of this land and new 
parte of the worlde lieth moste towarde the East, is the cape of saincte 
Augustine which is in the eight degree. So that the said goulfe of Vraba 
is distant from the Equinoctiall lyne, from a hundreth and twentie to 
a hundreth and thirtie leaques and three quarters of a leaque after 
th[.e]accompte of. xvii. leaques and a halfe for everye degree from 
pole to pole. And thus for a lyttle more or lesse, goeth all the coaste. 
By reason wherof, in the citie of Sancta Maria Antiqua in Dariena, 
and in all that course of the forsayde goulfe of Vraba, at all tymes of 
the yeare the dayes and nyghtes are in maner of equall length. And 
if there bee any dyfference betwene theym by reason of this smaule 
distance from the Equinoctial, it is so lyttle, that in. xxiiii. houres 
makynge a naturall daye, it canne not bee perceaved but by the 
iudgement of speculative men and suche as understande the sphere. 
From hense the North starre is seene very lowe. And when the starres 
which are cauled the wardens of the north starre, are under the 
chariotte, it can not bee seene, bycause it is under the horisontal. And 
whereas I have sayde beefore that it rayneth in these regions at 
certeyne ordinarie tymes, it is so in deede. For it is wynter and summer 
there at contrary tymes to that whiche is in Spayne, where the greateste 
coulde of froste and rayne is in December and January: And the 
greatest heate of sommer aboute saynt Johannes daye at mydsommer or 
in the moneth of luly. But in golden Castile or Beragua, it is contrary. 
For the sommer and tyme of greatest drowght and withowt rayne, is 
at Chrystmas and a moneth before and a moneth after. And the tyme 
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when it rayneth most, is about midsommer and a moneth before and 
a moneth after. And this season whiche they caule wynter, is not for 
that it is any coulder then, then at any other tyme of the yeare, or 
hotter at Christmas then at other seasons, the tyme in these regions 
being ever after one maner, but for that that in this tyme which they 
caule wynter, the soonne is hyd from theyr syghtes by reason of 
cloudes and rayne more then at other tymes. Yet forasmuch as for 
the moste parte of the yeare they lyve in a cleare, open, and temperate 
ayer, they sumwhat shrynke and feele a lyttle coulde durynge the 
tyme of the said moist and cloudy ayer, althowgh it bee not coulde in 
deede, or at the least suche coulde as hath any sensible sharpenes. 

Of dyvers particular thynges. as woormes, serpentes, beastes, 

foules, trees, etc. 

Many other thynges myght be sayde, and, much difieryng from 
these wherof I have spoken. But to lette passe the multitude of thynges 
whiche are as variable as the power of nature is infinite, and to speake 
of suche thynges as coome chiefely to my rememberaunce as mooste 
woorthy to be noted, I wyll fyrste speake of certeyne lyttle and 
troubelous beastes whiche maye seeme to bee engendered of nature to 
molest and vexe menne, to shewe them and gyve them to understand 
howe smaule and vyle a thynge may offende and disquiete them, to 
thfejende that they maye remember the pryncipall ende for the whiche 
they were created, that is, to knowe theyr maker and procurer of theyr 
salvation by the waye whiche is open to all Christian men and all 
other whiche wyll open the eyes of theyr understandynge. And although 
the thynges wherof wee entende nowe to speake may seeme vyle and 
lyttle to bee esteemed, yet are they woorthy to bee noted and 
consydered to understand the difference and variable woorkes of nature. 
So it is therfore, that whereas in many partes of the firme lande by 
the which aswell the Christians as Indians doo travel, there are such 
marysshes and waters in the way that they are fayne to go withowt 
breeches amonge the herbes and weedes, by reason wherof, certeyne 
smaule beastes or woormes (which they caule Garapates) much lyke 
unto tykes, cleave fast to theyr legges. These wormes are as little as 
the pouder of beaten salt: And cleave so fast that they can by no 
meanes be taken away except the place bee noynted with oyle. And 
after that the legges bee noynted awhyle with oyle, or the other partes 
where these lyttle tykes are fastened, they scrape the place with a 
knyfe and so take them away. But the Indians whiche have no oyle. 
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smoke them and burne them with fyer, and abyde great peynes in 
takynge them awaye by this meanes. Of other lyttle beastes which 
trouble men and are engendered] in theyr heades or other partes of 
theyr bodies, I saye that the Christian men which travell into these 
partes, have them but seldome tymes, and that not past one or two, 
and this also very seldome. For passynge by the lyne of the Diameter 
where the compasse makethe difference of saylynge by the wynde 
cauled Greco, (that is north east) and Magistral, (that is south west) 
which is in the course of the Ilandes of Azori, they sayle but a lyttle 
way folowing owre vyage by the west, but that all the lyse which the 
Christians cary with them, or are engendered in theyr heades or other 
places of theyr bodies, dye and utterlye consume by lyttle and lyttle, 
and are not engendered in India excepte in the heades of lyttle 
chyldren in those partes aswel amonge the chyldren of the Christians 
which are borne there, as also amonge the natural Indians who have 
theym commonly in theyr heades and sumetymes in other partes of 
theyr bodyes, and especially they of the province of Cueua, which is a 
region conteynynge more than a hundreth leaques in length, and 
embraseth the one and the other coast of the North sea and of the East. 
When these Indians are infected with this fylthynesse, they dresse and 
dense one an other. And they that exercise this, are for the nioste 
parte women who eate all that they take: And have herein such 
dexteritie by reason of theyr exercise, that owre men can not lyghtly 
atteyne therunto. There is also another thynge greatly to bee 
consydered. And this is how the Christian men beinge there cleane 
frome this fylthynes of India, aswell in theyr heades as the reste of 
theyr bodyes, yet when they returne to coome ageyne into Europe 
and begyn to arryve in that place of the Ocean sea where wee sa} r de 
before that the lyse dyed and forsoke them, suddenly in theyr 
repassynge by the same clyme (as thoughe the lyse had taryed for 
them in that place) they can by no meanes avoyde theym for the 
space of certeyne dayes although they change theyr shertes two or 
three tymes in a day. These lyse are at the fyste as lyttle as nyttes, 
and growe by lyttle and lyttle untyl they bee of the byggenesse that 
they are in Spayne. This have I often tymes proved, havynge nowe 
foure tymes passed the Ocean sea by this vyage. 

Besyde these woormes and vermyn wherof we have spoken, there 
is another lyttle mischevous woonne, whiche we may number amonge 
the kyndes of fleas. This pestilence the Indians caule Nigua: And is 
much lesse then a flea. It perseth the fleshe of a man, and so launseth 
or cutteth the. same (while in the meane tyme it can nother bee seene 
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nor taken) that from sume It hath cutte of theyr handes, and from 
other theyr fiete untyll the remedy was founde to annoynte the place 
with oyle and scrape it with a rasonre. 

In the firme lande in golden Castyle or Beragua, there are many 
vypers lyke unto them of Spayne. They that are bytten of them, dye 
In short space. For fewe iyve to the fourthe daye except present 
remedy. Of these, sume are of a lesse kind then other: And have 
theyr tayle sumwhat rounde, and leape in the ayer to assayle men. 
And for this cause, sume caule'this kynde of vypers Tyro. Theyr 
bytyng is most venemous, and for the moste parte incurable. One of 
theym chaunced to byte an Indian mayde whiche served me in my 
house, to whome I caused the surgians to mynister theyr ordinarye 
cure, but they coulde doo her no good, nor yet get one droppe of bludde 
owt of her, but only a yelowe water, so that shee died the thyrd day 
for lacke of remedy as the like hath chaunced to dyvers other. This 
mayde was of thfejage of. xiiii. yeares and spoke the Spanysshe toonge 
as yf shee had byn borne in Castyle. Shee sayde that the vyper whiche 
bytte her on. the foote, was two spannes longe or lyttle lesse. And 
that to byte her shee lepte in the ayer for the space of more then syxe 
spaces, as" I have harde the lyke of other credible persons. 

I have also scene in the firme lande, a kynde of adders very smaule 
and of seven or eyght foote longe. These are so redde that in the nyght 
they appeare lyke burynynge cooles, and in the day seeme as redde 
as bludde. These are also venemous, but not so much as the vypers. 
There are other much lesse and shorter and blacker. These coome 
owt of the ryvers and wander sumtymes farre on the lande, and are 
lykwyse venemous. There are also other adders of a russet coloure. 
These are sumwhat bygger then the vypers, and are hurtful and 
venemous. There are lykewyse an other sorte of manye coloures and 
very longe. Of these I sawe one in the yeare of Christ 1515. in the Hand 
of Hispaniola nere unto the sea costes at the foote of the mountaynes 
cauled Pedernales. When this adder was slayne, I measured her and 
founde her to be more then. xx. foote longe, and sumwhat more then a 
mans fyst in byggenes. And althoughe she hadde three or foure deadely 
woundes with a swoorde, yet dyed shee not nor stoonke the same daye 5 
in so much that her bludde continued warme all that tyme. There are 
also in the marysshes and desertes of the firme lande many other 
kyndes of lysertes, dragons, and other dyvers kyndes of serpentes 
wherof I entende not here to speake much, bycause I have more 
particulerly entreated of these thynges in my generall historic of the 
Weste Indyes. 
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There are also spiders of marveylous bygnesse. And I have seene 
summe with the body and legges, bygger then a mannes hande 
extended every waye. And I ones sawe one of suche bygnesse, that 
onely her bodye was as bygge as a sparowe, and full of that laune 
wherof they make their webbes. This was of a darke mssette coloure, 
with eyes greater then the eies of a sparow. They are veneinous 
and of terrible shape to beholde. There are also scorpions and dyvers 
other suche veneinous wornies. Wherby we maye see, that where as 
natural causes and influences of the pianettes are of strongest activitiej 
they cease not to engender and brynge foorthe bothe good and badde 
accordynge to the disposytion of the matter, whiche they also doo 
partely dispose as the phylosophers affyrme. 

Furthermore in the fyrme lande, there are manye toades beyng very 
noyous and hurteful by reason of their great multitude. They are not 
venemous. They are seene in greate aboundance in Dariena where 
they are so bygge that when they dye in the time of drouth, the bones 
of sum of them (and especially the rybbes) are of suche greatnesse 
that they appere too bee the bones of cattes or of summe other beastes 
of the same byggenesse. But as the waters dyminishe and the moysture 
consumeth in the tyme of drouth (as I have sayde) they also consume 
therwith untyll the yeare nexte folowing when the rayne and moysture 
increase, at whiche tyme they are seene ageyne. Neverthelesse, at this 
present, there is no such quantitie of them as was wonte to bee, by 
reason that as the land is better cultured by the Christians, as well 
by the fellynge of wooddes and shrubbes as also by the pasture of kine, 
horses, and other beastes, so is it apparent that this poyson diminisheth 
dayly, wherby that regyon becometh more holsome and pleasaunt. 
These toades synge after three or foure sortes. For summe of them 
synge pleasauntly: other, lyke owres of Spayne. Summe also whistle: 
and other summe make an other maner of noyse. They are lykewyse 
of dyvers colours: as summe greene, summe russette or grey, and 
summe almost blacke. But of all sortes, they are great, and fylthye, 
and noyous by reason of their great multitude: yet are they not 
venemous as I have sayde. 

There are also a straunge kynde of crabbes, whiche coome foorthe 
of certeyne holes of the earth that they them selves make. The head 
and bodye of these, make one rounde thing muche lyke unto the 
hoode of a fawkon : havynge foure f eete commyng owt of the one syde 
and as many owt of the other. They have also two mouthes like unto 
a paire of smaule pinsers, the one bygger then the other, wherwith 
they byte, but do no great hurte bycause they are not venemous. Their 
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skyn and bodye is smoothe and thynne as is the skynne of a man, 
savynge that it is sumwhat harder. Their colour is russette or white, 

or blewe, and walke sydeionge. They are very good to bee eaten: 
In so muche that the Christians travayling by the fyrme lande, have 
byn greatly nurysshed by them bycause they are founde in maner 
every where. In shape and forme, they are muche lyke unto the crabbe 
which we paynte for the sygne Cancer, and like unto those which 
are found in Spaine in Andalusia .in the ryver Guadalchiber -where it 
entereth into the sea, and in the sea coastes therabout, savynge that 
these are of the water and the other of the lande. They are sumtymes 
hurtefull, so that they that eate of them dye. But this chaunceth onely 
when they have eaten any venemous thyng, or of the venemous apples 
wherwith the Canibale archers poyson their arrowes wherof I wyll 
speake hereafter. And for this cause the Christians take hede towe 
they eate of these crabbes if they* fynde them neare unto the sayd 
apple trees. 

Furthermore in these Indies, aswell in the fyrme lande as in the 
Ilandes, there is founde a kynde of serpentes, which they caule. Y. V. 
anas, which summe caule luannas* These are terrible and fearefull to 
fyght, and yet not hurtfull. They are very delicate to bee eaten, and 
it is not yet knowen whether they be beastes of the lande or fyshes, 
bycause they lyve in the water, and wander in the woddes and on 
the lande. They have foure feete, and are -commonly bigger then 
connies and in summe places bygger then- otters, with tayles lyke 
lisartes or eutes. Their skynne is spotted ? and of the same kynd of 
sniothnesse or barenesse, although of dyvers colours. Upon the ridge 
of their backes, they have many long prickes. Theyr teethe are very 
sharpe, and especially theyr fanges or dogge teeth. Their throtes are 
longe and large, reachynge from their beardes to their breastes, of 
the lyke skynne to the resydewe of their bodyes. They are dumme, 
and have no voyce or make any noyse or crye although they bee kept 
tyde to the foote of a cheste or any other thynge for the space of. xx. 
or. xxv. dayes withowt any thyng to eate or drynke, excepte they gyve 
them nowe and then a lyttle of the breade of Cazabbi, or summe such 
other thyng. They have foure feete, and their fore feete as longe as a 
mans fynger with clawes lyke the clawes of a byrde, but weaker, and 
suche as can not grasple or take holde of any thynge. They are muche 
better to bee eaten then to beholde. For fewe that see them, wyll have 
desyre to eate of them, by reason of their horrible shape excepte suche 
as have byn accustomed to the beastes of these regyons, whiche are 
more horrible and fearefull, as this is not but onely in apparence. 
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Their fleshe is of much better taste then the fleshe of connyes and more 
holsome. For it hurteth none but onely such as have had the frenshe 
poxe. In so much that if they have onely byn touched of that 
infyrmitie, although they have byn hole of longe tyme, neverthelesse 
they feele hurte and complayne of the eatynge of these Iv&nnas, as 
hath byn often tymes proved by experience. 

There are founde in the fyrme lande certeyne byrdes so lyttle that 
the hole body of one of theym is no bygger then the toppe of the 
byggest fynger of a "mans hande: and yet is the bare body withowt 
the fethers not paste half e so bygge. This byrde, besyde her lyttlenes, 
is of such velocitie and swyftnes in flying that who so seeth her fleing 
in the ayer, can not se her flap or beate her winges after any other 
sort then do the dorres or humble bees or betels: so that there is' no 
man that seeth her file, that wold think her to be any other then a 
dorre. They make their nestes accordyng to the proportion of their 
bignes. And I have seene that one of these byrdes with her nest put 
in a paire of gold weights, altogether hath waid no more then. ii. 
Tomini, which are in poise. 24. grains, with the fethers with out the 
which she sfyulde have wayed sumwhat lesse. And doubt lesse when 
I consider the fynenesse of the clawes and feete of these birdes, I 
knowe not wheranto I may better liken them then to the iyttle byrdes 
whiche the lymmers of bookes are accustomed to paynte on the mar- 
gentes of churche bookes and other bookes of devine service. Their 
fethers are of many faire colours as golden yelowe and greene beside 
other variable colours. Their beake is verye longe for the proportion 
of theyr bodies: and as fyne and subtile as a sowyng nedle. They 
are very hardye: so that when they see a man clyme the tree where 
they have theyr nestes, they flye at hys face and stryke hym in the 
eyes, commyng, goynge, and-retournynge with such swyftnes, that no 
man wolde lightly beleve it that hath not- seene it. And certenly these 
byrdes are so lyttle, that I durst not have made mention hereof if it 
were not that divers other which have seene them as wel as I, can 
beare witnes of my saying. They make their nestes of flockes and 
heare of cotten wherof there is great plentie in these regions, and 
serveth wel for theyr purpose. But as touchyng the byrdes, foules, and 
beastes of these Indies, bycause they are innumerable bothe lyttle 
and greate, I intende not to speake muche heare, bycause I have 
spoken more largely hereof in my generall hystorye of the Indyes. 

There is an other kynde of beastes seene in the firme land which 
seemed very straunge and marveilous to the Chrystian men to beholde, 
and muche differynge from all other beastes which have byn seene in 
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other partes of the worlde. These beastes are cauled Bardati: And 
are foure footed, having their taile and al the rest of theyr bodies 
covered onely with a skyn lyke the coperture of a barbed horse or the 
chekered skynne of a lysarte or Crocodyle, of coloure betwene whyte 
and russet, inclynynge sumwhat more to whyte. This beast, is of forme 
and shape much lyke to a barbed horse with his barbes and flankettes 
in all poyntes. And from under that which is the barbe and coperture, 
the tayle commeth' f oorth, and the feete. in theyr place, the necke also 
and the eares in theyr partes, and in fyne all thynges in lyke sorte 
as in a barbed courser. They are of the bygnes of one of tnesfe common 
dogges. They are not hurtful. They are fylthy, and have theyr habita- 
tion in certen hillockes of earthe where digginge with there feete they 
make their dens very deepe and the holes therof in like maner as do 
connyes. They are verye excellent to be eaten, and are taken with 
nettes and sum also killed with crosbowes. They are lykewise taken 
often tymes when the husband men burne the stubble in sowyng time, 
or to renewe the herbage for kyne and other beastes. .1 have often times 
eaten of their fleshe which semeth to me of better tast then kyddes 
fleshe, and holsome to be eaten. And if these beastes had ever byn seen 
in these partes of the woorlde where the first barbed horses had their 
original, no man wold iudge but that the forme and fasshion of the 
coperture of horses furnished for the warres was fyrste devysed by the 
fyght of these beastes. 

There is also in the firme lande an other beaste cauled Orso Formi- 
gaw, that is, the Ante beare. This beaste in heare and coloure, is much 
lyke to the beare of Spayne, and in maner of the same makynge save 
that he hath a much longer snowt and is of evyll fyght. They are often 
tymes taken only with staves without any other weapon, and are not 
hurtful. They are also taken with dogges bycause they are not naturally 
armed althowgh they byte sumwhat. They are founde for the moste 
parte about and neare to the hyllockes where are great abundaunce 
of antes. For in these regions is engendered a certeyne kynde of antes 
very lyttle and blacke, in the fyeldes and playnes where as growe no 
trees, where by th[e] instinct of nature these antes separate them selves 
to engender far from the wooddes for feare of these beares: The 
whiche bycause they are fearefull, vyle, and unarmed (as I have sayde) 
they keepe ever in places full of trees untyll very f amen and necessitie, 
or the great desire that they have to fiede of these antes, cause them 
to coomme owt of the wooddes to hunte for them. These antes make a 
hyllocke of earth to the heyght of a man, or sumwhat more or lesse, 
and as bygge as a great chest, and sumtymes as bygge as a butte or 
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a hogges head f and as hard as a stone: So that they seeme as thoughe 
they were stones set up to lymytte th[e]endes and confines -of certeyne 
landes. Within these hyllockes made of most harde eartH, are innumer- 
able and infinite lyttle antes, the which may bee gathered by bushelles 
when the hyllocke is broken. The which when it is sumtymes moysted 
by rayne and then dryed ageyne by the heate of the soonne, it breaketh 
and hath certeyne smaul ryftes as lyttle and subtyle as the edge of a 
knyfe. And it semeth that nature hath gyven sense to these Antes 
to fynde such a matter of earth wherwith they may make the sayde 
hillocke of suche hardeness that it may seeme a stronge pavement made 
of lyme and stone. And wheras I have proved and caused sum of them 
to bee broken^ I have founde theim of suche hardenes as if I had not 
seene I coulde not haive beleaved: In so muche that they coulde scarcely 
bee broken with pykes of Iren: So stronge fortresses doo these lyttle 
beastes make for theyr savegarde ageynst theyr adversarie the beare, 
who is chiefely nurysshed by them, and gyven them as an enemie^ 
accordynge to the common proverbe which sayth, Non e alcuna persona 
si libera, a chimanchi il suo Bargello : That is, there is no man so free 
that hath not his persecutour or pryvie enemie. And here when I 
consyder the marvelous providence which nature hath gyven to these 
lyttle boddiesy I caule to remembraunce the wittie sentence of Plinie, 
where speakyng of such lyttle beastes, he sayth thus. Why doo we 
marvayle at the towrebearynge shoulders of Eleph antes, and not rather 
where nature hathe placed so many senses and suche industry in suche 
.lyttle boddies? where is hearynge, smellynge, seeinge, and feelynge, ye 5 
where are the vaynes and arteries (without which no beaste can lyve 
or move) in these so lyttle boddies whereof sume are so smaule that 
theyr hole boddies can scarsely be sene of owr eyes, what shall we 
then saye of the partes of the same? Yet even amonge these are there 
many of such sagacitie and industrye as the lyke is not seene in beastes 
of greater quantitie, no nor yet in man, etc. But to returne to the 
hystorie. This enemie which nature hath gyven to these lyttle beastes, 
useth this maner to assayle them. When he resortethe to the hyllocke 
where the antes lye. hid as in theyr fortresse, he putteth his toonge to 
one of the ryftes wherof we have spoken being as subtyle as the edge of 
a swoorde, and there with continuall lyckynge, maketh the place moyst, 
the fome and froth of his mouth beinge of such properties that by 
continual lyckynge the place, it enlargeth the ryfte in such sort by 
lyttle and lyttle, that at the length he easely putteth in his toonge 
whiche he hath very longe and thynne, and much disproportionate to 
his bodye. And when he hath thus made free passage for his toonge 
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into the hyllocke to put it easely in and owt at his pleasure, then he 
thrusteth it into the hole as farre as he can reache, and so letteth it 
reste a good space untyl a great qnantitie of the antes (whose nature 
reioyseth in heate and moyster) have laden his tonge and as many as 
he can conteyne in the holownesse thereof: at which tyme he suddeynly 
draweth it into his mouth and eateth them, and retumeth ageyne to 
the same practice immediatly untyl he have eaten as manye as hym 
lysteth, or as longe as he can reache any with his tonge. The flesshe of 
this beaste, is fylthy and unsavery. But by reason of th[e] extreme 
shyftes and necessitie that the Christian men were put to at theyr 
fyrst commynge into these partes, they were inforced to prov al 
thynges and so fel to th[e]eatyng of these beastes. But when they 
had founde more delycate meates, they fell into hatred with this. 
These antes have th[e]apperaunce of the place of their enteraunce into 
the hyllocke, under the -grounde. And this at so lyttle a hole that it 
could hardely be founde yf certeyne of them were not seene to passe 
in and owt. But by this way the beares coulde have no such poure to 
hurte them as above at the sayde ryftes as I have sayde. There is an 
other strange beaste whiche by a name of contrary effecte, the 
Spanyardes caule Cagnuolo leggiero, that is the lyght dogge, wheras 
it is one of the sloweste beastes in the worlde, and so heavy and dull 
in movynge that it canne scarsely go f yf tie pases in a hole day. These 
beastes are in the firme lande, and are very straunge to beholde for 
the disproportion that they have to all other beastes. They are abowte 
two spannes in length when they are growne to theyr full byggenesse. 
But when they are very younge, they are sumewhat more grosse then 
longe. They have foure subtyle fiete, and in every of them foure 
clawes lyke unto byrdes, and ioyned togyther. Yet are nother theyr 
clawes or theyr fiete able to susteyne theyr bodyes from the grounde. 
By reason wherof and by the heavynesse of theyr boddies, they drawe 
theyr bellyes on the grounde. Theyr neckes are hygh and streyght 
and all equall lyke the pestle of a morter, which is altogyther equall 
even unto the toppe withowt makynge any proportion or similitude 
of a hedde, or any dyfference excepte in the noddle. And in the toppes 
of theyr neckes, they have verye rounde faces much lyke unto owles: 
And have a marke of theyr owne heare after the maner of a cyrcle 
whiche makethe theyr faces seeme sumwhat more longe then large. 
They have smaule eyes and rounde: And nostrylles lyke unto munkeys. 
They have lyttle mouthes, and move theyr neckes frome one syde to 
an other as thoughe they were astonysshed. Theyr chiefe desyre and 
delyte is to cleave and stycke faste unto trees or sume other thynge 



28 The Green World o/ the Naturalists 

whereby they may clyme alofte. And therfore for the moste parte, these 
beastes are founde nppon trees wherunto cleavynge fast, they mounte up 
by lyttle and lyttle, steyinge them selves by theyr longe clawes. The 
coloure of theyr faeare, is betwene russet and whyte, and of the 
proper coloure of the heare of a wesell. They have no tayles, and 
theyr voyce is much dyfferynge frome other beastes: for they synge 
onely in the nyght: And that continually frome tyme to tyme syngyne 
ever syxe notes one hygher then an other, so faulynge with the same 
that the fyrste note is the hyghest and the other in a baser tewne as 
yf a man shuld say La, sol y fa, me, re, vt. So this beast sayth, Ha, ha, 
ha, ha, ha, ha. And doubtelesse, it seemeth unto me, that as I have 
sayde in the chapiter of the beaste cauled Bardati, that those beastes 
might bee th[e]originall and document to imbarbe horses, even so 
the fyrste inventure of musycke myght seeme by the hearynge of 
this beast to have the fyrst principles of that scyence rather then by 
any other thynge in the worlde. But nowe to returne to the hystorie: 
I say that in a shorte space after this beaste hath soonge and hath 
paused a whyle, she returneth ageyne to the selfe same songe, and 
doth this -only in the nyght and not in the day. By reason wherof 
and also bycause of her evyll syght, I thynke her to bee a nyght 
beaste and the frende of darkenesse. Sumtymes the Christian menne 
fynde these beastes and brynge theym home to theyr houses, where 
also they creepe all abowte with theyr naturall slowenesse, in so. 
much that nother for threatenynge or pryckynge they wyll move any 
faster then theyr natural and accustomed pase. And yf they fynde 
any trees, they creepe thyther immedratly, and mounte to the toppe 
of the hyghest braunche thereof, where they remayne continually 
for the space of eyght, or tenne, or twentie dayes without eatynge 
of any thinge as farre as any man can iudge. And wheras I my selfe 
have kepte theym in my house, I coulde never perceave other but 
that they- lyve onely of ayer. And of the same opinion are in maner 
all men of those regions, bycause they have never seene them eate 
any thynge, but ever turne theyr heades and mouthes towarde that 
parte where the wynde bloweth most: whereby may bee consydered 
that they take moste pleasure in the ayer. They byte not, nor yet 
can byte, havyng very lyttle mouthes. They are not venemous or 
noyous any way: but altogyther brutishe and utterly unprofytable 
and without commodities yet knowen to men, savynge onely to move 
theyr myndes to contemplate th[e] infinite poure of god, who delyteth 
in the varietie of creatures, wherby appeareth the poure of his in- 
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comprehensible wlsedome and malestie so farre to exced^ the capacitie 
of mans understandynge. 

Of trees, jruites, and plantes. 

There is bothe in the firme lande and the Ilandes a eerteyne tree 
cauled Cocus, beinge a kynd of date trees and havynge theyr leaves 
of the self same greatnesse as have the date trees which beare dates, 
but dyffer much in their growynge. For the leaves of this Cocus grow 
owte of the trunkes of the tree as doo the fyngers owt of the hande, 
wreathynge them selves one within an other and so spreadynge abrode. 
These trees are hygh: and are founde in great plentie in the coaste 
of the sea of Sur, in the province of Cacique Chiman. These date 
trees brynge furth a frute after this sorte. Beinge altogyther unite 
as it groweth on the tree, it is of greater circumference then the heade 
of a man. And from the superficiall parte to the myddest which is 
the~ frute, it is involved and covered with many webbes much lyke 
unto those hyrdes of towe whiche they use in Andalusia. Of this 
towe or webbe, the East Indians make a eerteyne kynde of clothe 
of three or foure sortes, and cor.des for the sayles of shyppes. But 
in these Indies of yowr maiestie, they passe not for these cordes or 
this clothe that may be made of the frute of Coctjs, by reason of the 
great plentie that they have of the bombage or cotton of the 
gossampine trees. The frute which is in the myddest of the sayde 
towe, is (as I have sayde) as bygge as a mans fyste, and sumtymes 
twyse as bygge and more. It is in forme,. lyke unto a walnutte, or sum 
other rounde thynge sumwhat more longe then large, and very harde. 
The rynde or barke herof , is as thycke as the cyrcle of letters of a 
riale of plate. And within, there cleaveth faste to the rynde of the 
nutte a carnositie or substaunce of coornel, of the thyckenesse of 
halfe a fynger or of the least fynger of the hande: And is verye 
whyte, lyke unto a fayre Almonde, and of better taste and more 
pleasaunt. When this fruite is chewed, there remayne eerteyne 
crummes as do the lyke of almondes. Yet if it bee swalowed downe, 
it is not unpleasaunt. For althowgh that after the iewse or moysture 
bee gonne downe the throte before the sayde crummes bee swalowed, 
the reste whiche is eaten seeme sumwhat sharpe or sower, yet doth 
it not so greatly offende the taste so as to bee caste away. Whyle 
this Cocus is yet freshe and newly taken from the tree, they use not 
to eate of the sayde carnositie and frute: But fyrste beatynge it 
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very much, and then straynynge it, they drawe a my Ike thereof, 
much better and sweeter then is the mylke of beastes, and of much 
Bubstaunee: The which the Christian men of those regions put in 
the tortes or cakes which they make of the grayne of Maizium wherof 
they make theyr breade, or in other breade as we put breade in 
porrage: So that by reason of the sayde mylke of Cocus, the tortes 
are more excellent to be eaten withowt offence to the stomake. They 
are so pleasaunte to the taste, and leave it aswell satisfyed as tbowghe 
it had byn delyted with many delycate dysshes. But to proceade 
further, yowre maistie shall understand, that in the place of the stone 
or coornell, there is in the myddest of the sayde carnositie, a voyde 
place, which neverthelesse is full of a moste cleare and excellent water, 
in such quantitie as maye fyll a greate egge shell, or more or iesse 
accordynge to the byggenesse of the Cocus. The which water suerly, 
is the moste substantial, excellent and precious to be droonke, that 
maye bee founde in the worlde. In so much that in the momente 
when it passeth the palate of the mouth and begynneth to goo downe 
the throte it seemeth that frome the sole of the foote to the crowne 
of the headde, there is no parte of the boddye but that feelethe great 
comfort therby: as it is doutlesse one of the most excellent thynges 
that may be tasted uppon the earth, and suche as I am not able by 
wrytynge or toonge to expresse. And to proceade yet further, I say 
that when the meate of this frute is taken from the vessell therof, 
the vessell remayneth as fayre and nette as though it were pullyshed: 
and is without, of colour inclynynge towarde blacke, and shyneth or 
glystereth very fayre. And is within of no Iesse dilicatenesse. Suche 
as have accustomed to drynke in these vesselles, and have bynne 
trowbeled with the disease cauled the fretinge of the guttes, say that 
they have by experience founde it a marvelous remedie ageynst that 
disease: And that it breakethe the stone and proveketh urine. This 
frute was cauled Cocus for this cause, that when it is taken from the 
place where it cleaveth faste to the tree, there are seene two holes, and 
above them two other naturall holes, which altogyther, doo represente 
the giesture and fygure of the cattes cauled Mammone, that is, 
munkeys, when they crye: whiche crye the Indians caule Coca: But 
in very deede, this tree is a kynd of date tree: and hath the same 
effecte to heale fretynge of the guttes, that Plinie descry beth all kyndes 
of date trees to have, 
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chronicler of the discovery of the Amazon, was a friar one of those 
self-effacing men who traveled in the .van of conquest winning souls 
to God and subjects for the kingdom. Born in the Province of Estre- 
madura of the same hardy stock that produced Cortez and Pizarro, 
Carvajal early joined the Dominican Order. When the King author- 
ized the General of the Order to send monks to Peru to administer 
spiritual balm to the conquest, Carvajal was elected. 

We do not know the exact date of his arrival in Lima. However, 
he boldly enters South American history in November 1538 when he 
defended the right of asylum of his monastery against a conquistador 
who tried to remove a Spaniard from sanctuary. Carvajal was young, 
vigorous and of stern stuff. When Francisco Pizarro chose a chaplain 
to accompany his brother Gonzalo's expedition to the "Land of Cinna- 
mon" beyond the Andes, he naturally enough chose Carvajal. From 
the start tragedy dogged the expedition's steps; eventually they came 
to a halt before the broad flood of the Amazon, a despairing, half- 
starved band. It was mere chance that dictated CarvajaPs survival. 
Along with fifty-six others he was selected to man a bark which the 
Spaniards had built in the jungle, and float down the river in search 
of help. The vessel's company was captained by Francisco de Orellana, 
after whom this greatest of all rivers would be named. Once under 
way, Friar Carvajal realized that Orellana did not intend (even if 
he could) to return to Gonzalo Pizarro and the rest of the expedition 
left rotting in the jungle. He was one of two in the company to lodge 
vigorous protest. That he was not dumped summarily on the banks 
of the Amazon was no doubt solely out of respect to his cloth. 

Carvajal stuck to his post, fighting off the Indians, enduring the 

unbelievable tortures that assailed them day and night as their tiny 

bark called San Pedro floated down almost four thousand miles of the 

river. And as they descended, meeting with one adventure after an- 
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other, Carvajal scribbled down the events as they transpired. In the 
domain of Machipora about midway between the Andes and the At- 
lantic, the party was set upon by war-like Indians; in the thick of 
the battle Carvajal was struck by an arrow which pierced his eye. 
"They hit no one but me," he said. "They planted an arrow shot right 
in one of my eyes, in such a way that the arrow went through to the 
other side, from which wound I lost the eye. n Yet in spite of excruci- 
ating pain, he kept up his journal. 

After the close of that famous journey down the fabulous Amazonas 
it lasted from February 1541 until August 26, 1542 Carvajal rested 
for a time in Panama and then sailed back to Lima. There he played 
a significant part in the civil wars between Gonzalo Pizarro and the 
Viceroy, acting in many instances as mediator. In 1553 he was made 
Vicar-General with the title of "Protector of the Indians," and took 
up residence at the monastery of Huamanga. Finally, after having 
lived through "a thousand little hells," he died at the age of eighty 
and was buried in Lima. 

ACCOUNT 

WRITTEN BY FRIAR GASPAR DE CARVAJAL, 
a friar of the Order of Saint Dominic of Guzman, of the recent 
voyage of discovery down the famous great river which Captain 
Francisco de Qrellana, by a very great piece of good fortune, 
discovered, starting at its source and coming out at the sea, 
accompanied by fifty-seven men whom he took along with him, 
having launched forth at random upon the said river, which 
from the name of the captain who discovered it came to be called 
the Qrellana River. 

Discovery of the Orellana River * 

On New Year's Day of [the year One Thousand Five Hundred and] 
Forty-two it seemed to certain of our companions that they had heard 
Indian drums, and some said they did and others said no; but they 
became somewhat happier over this and pushed on with much [greater] 
diligence than was customary with them; and, as neither on that day 



*From J. T. Medina, The Discovery of the Amazon. Copyright 1934, by the 
American Geographical Society: New York. 
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nor on the next was. any inhabited country actually seen. It became 
evident [to all] that it was [a matter of pure] Imagination as in reality 
it was; and, in consequence of this, both the sick and the well were 
becoming so greatly downhearted that they thought that they could no 
longer escape with their -lives; however, th^ Captain sustained them 
with the words which he spoke to them, and, as Our Lord is the father 
of mercy and of all consolation, who restores and helps him who calls 
on Him in the time of greatest need, [they took heart] ; and so it 
was that, it being Monday evening, which by count was the eighth 
[day] of the month of January, while eating certain forest roots 
they heard drums very plainly very far from where we were, and the 
Captain was the one who heard them first and announced it to the 
other companions, and they all listened, and they being convinced of 
the fact, such was the happiness which they all felt that they cast 
out of their memories all the past suffering because we were now in 
an inhabited country and no longer could die of hunger. The Captain 
straightway ordered us to keep watch by quarters with great care, 
because . . . (torn) it might be that the Indians had caught sight of 
us and would come at night and attack the party, as is their custom; 
and so that night a very heavy watch was kept, the Captain not 
sleeping, it being considered that that night transcended all the rest, 
because all were so eager for day to come, for they had had their 
fill of [living on] roots. No sooner had morning come than the Captain 
ordered the powder and arquebuses and crossbows to be made ready 
and all the men to be alert for arming themselves, because in truth 
not one of the companions here was without great worry as to how 
to do what they [read: he] had to. The Captain had his own [worry] 
and that of all [the others] ; and so in the morning, everything being 
made quite ready and put in order, we started to go in search of the 
village. At the end of two leagues of advancing down the river we 
saw coming up the river to look over and reconnoiter the land four 
canoes filled with Indians, and, when they saw us, they turned about 
at great speed, giving the alarm, in such a manner that in less than 
a quarter of an hour we heard in the villages many drums that were 
calling the country to arms, because they are heard from very far 
off and are so well attuned that they have their [harmonizing] bass 
and tenor and treble; and at once the Captain ordered the companions 
who were at the oars to row with all speed, so that we might arrive 
at the first village before the natives had gathered together; and so 
it was that at very great haste we began to move on, and we arrived 
at the village where the Indians were all waiting to defend and guard 
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their homes* and the Captain commanded that in very good order 
they [i.e. his men] should all leap out on land and that all should 
look after [each] one and [each] one after all, and that no one should 
exceed orders^ and [that] as good [soldiers] they should look to what 
they had in hand to do, and that . each one should do what he was 
supposed to do; so great was the courage which they all gained on 
seeing the village that they forgot- all the past toils, and the Indians 
left the village and all the food that there was in it, which was no 
small relief and support for us. Before the companions should eat, 
although they had great need [of food], the Captain ordered them all 
to "scout about the village in order that afterwards, while they were 
gathering food together and resting, the Indians might not turn back 
on us and do us some harm, and it was so done. Here the companions 
set about' to make up. for the past ? because they did nothing but eat 
of that which the Indians had prepared for themselves and drink of 
their beverages, and this [they did] with so much eagerness that they 
thought that they would never satisfy themselves; and this was not 
done all unguardedly, because, although they ate like men all that 
they needed, they did not forget to take all precautions in everything 
that was incumbent upon them for the defense of their persons, for 
they all remained alert, their shields on their shoulders and their 
swords under their arms, watching to see if the Indians were turning 
back on us; and in this way we earned this rest, for such it may be 
called for us after all the hardship [which] we had endured, until two 
hours past midday, when the Indians began to come on the water to 
see what was going on, and thus they kept "moving about on the river 
like simpletons; and, this having been observed by the Captain, he 
got up on the bank of the river and in their language (for to a certain 
extent he could understand them) he began to speak with them and 
tell them to have no fear and to come near, for he wished to speak to 
fchem; and so two Indianb came right up to where the Captain was, 
and he cajoled them and took away their fear and gave them some- 
thing from his supplies and told them to go get the overlord (for he 
wished to speak to him) and to have no fear that he would do him 
any harm whatsoever; and so the Indians took what was given them 
and went at once to inform their overlord, who came right away, very 
much decked out, to where the Captain and the companions were and 
was very well received by the Captain and by all, and they embraced 
him, and the Chief himself manifested great contentment at seeing 
the good reception that was given him. At once the Captain ordered 
that he be given clothes and other thin ITS, with which he was much 
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pleased, and thereafter he became so happy that he told the Captain 
to decide on what he needed, for he would give it to him, and the 
Captain told him to order nothing to be furnished him but food; 
and straightway the Chief ordered his Indians to bring food, and in 
a very short time they brought, in abundance, all that was needed, 
including meats, partridges, turkeys, and fish of many sorts; and 
after this, the Captain thanked the Chief heartily and told him to 
depart with God's blessing, and to summon to him all the overlords 
of that land, of whom there were thirteen, because he wished to speak 
to them all together and announce the reason for his coming; and 
although he [i.e. the Chief] said that the next day they would all 
be with the Captain and that he was going to send for them, and went 
away quite content, the Captain continued to put things in order as 
best befitted the welfare of himself and his companions, arranging the 
watches in such a way that, both by. day and by night, every pre- 
caution should be taken in order that the Indians might not fall upon 
us and that 'there should be no oversight or laxity in consequence of 
which they might be encouraged to attack us either by night or by 
day. The next day, at the hour of vespers, the afore-mentioned Chief 
came and brought with him three or four other overlords, for the rest 
were unable to come as they were far away, but would come the next 
day ; the Captain extended to them the same reception as to the first 
and spoke to them at great length on behalf of His Majesty and in 
the latter's name took possession of the said land; and he did the 
same with all the others who afterwards came [to him] in this province, 
for, as I have said, there were thirteen of them, and in the case of all 
of them he. took possession in the name of His Majesty, When the 
Captain perceived that he [now] had all the inhabitants and the 
overlords accepting peace and friendly toward him [and] that kind 
treatment was the proper procedure to be followed, [he took advantage 
of the fact that] they were all glad to come with peaceful intentions; 
and in this way he took possession of them and of the said land in 
the name of His Majesty; and, when this was done, he commanded 
all his companions to gather together so that he might talk to them 
on the subject of what steps it was proper to take in the interests of 
their expedition and their salvation and [even the saving of] their 
lives, giving them a long talk, bolstering up their courage with very 
strong words. After the Captain had given them this talk, the com- 
panions were very happy to see the good courage that the Captain 
had within him and to see with what patience he bore up under the 
hardships which were falling to his lot, and they spoke to him also 
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some very kind words, and with the words which the Captain spoke 
to them they went about so happy that they were not conscious of 
any of the hardships that they had endured. 

When the Captain perceived the excellent conveniences and resources 
of the country and the favorable attitude of the Indians, he com- 
manded all his comrades to come together and told them that, since 
there was a good supply of materials here as well as good will on the 
part of the Indians, it would be well to build a brigantine, and so 
the work got under way; and there was found among us a woodworker 
named Diego Mexia, who, though it was not his trade, gave instruc- 
tions as to how the task was to be done; and thereupon the Captain 
ordered an apportionment [of the work] among all the companions 
whereby each man [in one group] was to bring one frame and two 
futtocks, and others [in another] to bring the keel, and others the stem 
pieces, and others to saw planks, so that all had enough to occupy 
themselves with, not without considerable physical toil, because, as 
it was winter and the timber was very far away, each had to take 
his ax and go to the woods and cut down the amount that he was sup- 
posed to and bring it in on his back, and, while some carried, others 
formed a rear guard for them, in order that the Indians might not 
do them any harm, and in this way within seven days all the timber 
for the said brigantine was cut ; and when this task was finished another 
was immediately assigned, for he ordered [some of the men] to make 
charcoal in order to manufacture more nails and other things. It was 
a wonderful thing to see with what joy our companions worked and 
brought the charcoal, and in this same way everything else needed 
was supplied. There was not a man among all of us that was ac- 
customed to such lines of work as these; but, notwithstanding all these 
difficulties, Our Lord endowed all of them with [the proper] skill 
for what had to be done, since it was in order to save their lives, for, 
had we gone on down from there using [only] the [original] boat and 
the canoes, coming, as we afterwards did, upon warlike people, we 
could neither have defended ourselves nor gotten out of the river in 
safety; and thus it became quite evident that it was because God 
had inspired the Captain that the brigantine was constructed in this 
village that I have mentioned, because farther on it was impossible, 
and this [village] was found to be very well suited to the purpose, 
because the Indians did not fail to continue to bring us food in 
abundance in proportion as the Captain asked them for these things, 
Such great haste was applied to the building of the brigantine that 
in thirty-five days it was constructed and launched, calked with cotton 
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and tarred with pitch, all of which the Indians brought because the 
Captain asked them for these things. Great was the joy of our com- 
panions over having accomplished that thing which- they so much de- 
sired to do. There were so many mosquitoes in this village that we 
were unable to aid one another either by day or by night, being thus 
at a loss as to what to do for one another, [yet we managed to get along] 
because with the good lodgings and the desire we had of seeing the end 
of our expedition we did not [fully] realize our hardships. In the 
meantime, while we were engaged in this task, there came to see the 
Captain four Indians, who approached us, and they were of such a 
stature that each one was taller, by a span than the tallest Christian, 
and they were quite white and had very fine hair which reached down 
to their waists, [and they came] all decked out in gold and [splendid] 
attire; and they brought much food; and they approached with such 
humbleness that we were all amazed at their manners and good breed- 
ing; they took out a great quantity of food and placed it before the 
Captain and told him how they were vassals of a very great overlord, 
and that it was by his command that they came to see who we were 
or what we wanted or where we were going; and the Captain received 
them very nicely, and, before conversing with them, he commanded 
that they be given many trinkets, which they esteemed highly, and 
they were greatly pleased. The Captain told them all that he had 
told the overlord Aparia, whereat the Indians were not a little aston- 
ished; and the Indians said to the Captain that they wished to go 
and make a report to their overlord [and begged the Captain] to give 
them permission to depart. The Captain gave it to them, and [told 
them] to depart with his best wishes, and gave them many things for 
them to present to their principal overlord, and [asked them] to tell 
him that the Captain earnestly requested him to come to pay him a 
visit, because he would get a great deal of pleasure out of meeting 
him; and they said that they would do so, and they left, and nevermore 
did we learn anything as to where they were from or from what 
country they had come [on their way to this place]. 

One day, in the morning, when we had just departed from a village, 
there sallied forth toward us two Indians in a canoe, and they came 
close up to the brigantine where the Captain was and came on board, 
and the older of them, as the Captain thought that he knew the country 
and that he could take us down the river, he ordered to stay on board, 
and the other he sent to his home, and we began to follow on down 
our river, which the Indian did not know nor had ever navigated, 
wherefore the Captain ordered him to be freed and given a canoe in 
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which to return to Ms country. From here on, we endured more hard- 
ships and more hunger and [passed through] more uninhabited regions 
than before, because the river led from one wooded section to another 
wooded section and we found no place to sleep and much less could 
any fish be caught, so that it was necessary for us to keep to our 
customary fare, which consisted of herbs and every now and then a 
bit of roasted maize. Proceeding along, harassed by our usual suffer- 
ing and great hunger, one day at, noon we came to an elevated, spot 
which looked as if it had been inhabited and possessed some natural 
advantages for supplying some kind of food ? or [at least] fish, and 
that day was the day of Saint John Ante-portam-latinam, which was 
the sixth of May, and there an incident occurred which I should not 
have dared to write down if it had not been observed by so many 
witnesses who were present; -and this was that a certain companion 
already mentioned, for it was the one who had directed the building' 
of the brigantine, shot with a crossbow at a bird which was in a tree 
on the edge of the river, and the nut sprang out of the stock and fell 
into the river, and, he having no idea of ever getting the nut back, 
another companion named Contreras with a pole east a hook out into 
the river and pulled up a fish five spans long, and, as it was big and 
the hook was small, it was necessary to extract it [i.e. the hook] with 
skill, and, [the fish] being opened up, in its belly the nut of the crossbow 
was found, and in that way it [i.e. the crossbow] was repaired, for 
which there was later no little need, because next to God- it was the 
crossbows that saved our lives. 

When twelve days of the month of May had gone by, we arrived 
in the provinces belonging to Machiparo, who is a very great overlord 
and one having many people under him, and Is a neighbor of another 
overloard just as great, named Omaga, and they are friends who join 
together to make war on other overlords who are [located] inland, 
for they [i.e. the latter] come each day to drive them from their homes. 
This Machiparo has his headquarters quite near the river upon a 
small hill and holds sway over many settlements and very large ones 
which together contribute for fighting purposes fifty thousand men of 
the age of from thirty years up to seventy, because the young men 
do not go to war, and in all the fights that we had with them we did 
not see any, but it was the old men, and these [were] quite expert, and 
they have thin mustaches and not beards. 

Before we had come within two leagues of this village, we saw the 
villages glimmering white, and we had not proceeded far when we saw 
coming tip the river a great many canoes, all equipped for fighting, 
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gaily, colored, and -[the men] with their shields on, -which are made 
out of the shell-like skins of lizards and the hides of manatees and 
of tapirs, as tall as a man, because they cover them entirely. They 
were coming, on with a great yell, playing on many drums and wooden 
trumpets, threatening us as if they were going to devour us. Imme- 
diately the Captain gave orders to the effect that the two brigantines 
should join together so that the one might aid the other and that all 
should take their weapons and look to what they had before them 
and take heed of the necessity on their part of defending their persons 
and fighting with the determination to come through to a haven of 
safety, and that all should commend themselves to God, for He would 
help us in that serious plight which we were in; and in the meantime 
the Indians kept coming closer, with their squadrons formed to catch 
us in the center, and thus they were coming on in such orderly fashion 
and with so much arrogance that it seemed as if they already had us 
in their hands. Our companions were all [filled] with so much courage 
that it seemed to them that four Indians to each one of them were not 
enough, and so the Indians drew near to the point where they began 
to attack us. Immediately the Captain gave the command to make 
ready the arquebuses and crossbows. Here there happened to us a 
misfortune by no means slight when one considers the situation in 
which we were at the time, which was that the arquebtisiers found 
their powder damp, in consequence whereof they turned out to be of no 
use, and it was necessary for the crossbows to make' up for the 
deficiency of the arquebuses; and so our crossbowmen began to inflict 
some damage on the enemy, as they were close up and we [were] fear- 
inspiring; and when it was seen [by] the Indians that so much damage 
was being done to them, they began to hold back, [yet] not showing 
any sign of cowardice, rather it seemed as if their courage were in- 
creasing, and there kept coming to them many reinforcements, and 
every time that some came to them they set about to attack us so 
boldly that it seemed as if they wanted to seize hold of the brigantines 
with their hands. In this manner we kept on fighting until we came 
to the village, where there were a great number of men stationed on 
the high banks to defend their homes. Here we engaged in a perilous 
battle, because there were many Indians on the water and on land 
and from all sides they gave us a hard fight; and so, of necessity, 
although seemingly at the risk of the HVJS of all of us, we attacked 
and captured the first spot [we could], where the Indians did not 
cease to leap out on land at [i.e. to attack] our companions, because 
they continued to defend it [i.e. the land] courageously; and had it not 
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been for the crossbows, which effected some remarkable shots here 
(whence it became very evident that the incident in connection with 
the nut of the crossbow was a stroke of divine providence) , the landing 
would not have been won; and so, with this help already mentioned, 
the brigantines were beached and one half of our companions jumped 
into the water and fell upon the Indians in such a manner that they 
made them flee, and the other half stayed on the brigantines defending 
them from the other warriors who were out on the water, for they did 
not cease, even though the land was won, to fight on, and although 
damage was being done to them by the crossbows, they nevertheless 
did not give up [their attempt] to carry out their evil design. The 
beginning of the settlement being won, the Captain ordered the Lieu- 
tenant with twenty-five men to run through the settlement and drive 
the Indians out of it^and look to see if there was any food [there], 
because he intended to rest in the said village five or six days in order 
to let us recover from the hardships which we had endured; and so 
the Lieutenant went and made a foray for a distance of half a league 
out through the village, and this [he did] not without difficulty, for, 
although the Indians were in retreat, they kept up a defensive fight 
like men whom it vexed to abandon their homes; and, as the Indians, 
when they do not meet with success in their intentions at the beginning, 
always run away until they feel the second impulse to return to a 
normal state of mind, they were, as I say, still fleeing; and, when the 
aforesaid Lieutenant had perceived the great extent of the settlement 
and of its population, he decided not to go on farther but to turn 
back and tell the Captain what the situation was; and thus he did 
turn back before the Indians could do him any damage, and, having 
got back to the beginning of the settlement, he found that the Captain 
was lodged in the houses and that the Indians were still attacking 
him from the river, and he [i.e. the Lieutenant] told him exactly how 
things were and [informed him] that there was a great quantity of 
food, such as turtles in pens and pools of water, and a great deal of 
meat and fish and biscuit, and all this in such great abundance that 
there was enough to feed an expeditionary force of one thousand men 
for one year; and the Captain, having observed what a good harbor it 
was, decided to gather food together in order to recuperate. 

In this manner and in spite of these hardships we made our way 
out of the province and great dominion of Machiparo and came to 
another no smaller [than that one], for here was the beginning of 
[the land ruled over by] Oniguayal, and at the approach and entrance 
to this land stood a village on the model of a garrison, not very large, 



Gaspar de Carvajal 41 

on an elevated spot overlooking the river, where there were many 
warriors; and the Captain, aware that neither he nor his companions 
could [any longer] endure the great hardship, which consisted not 
only of fighting but, in addition to this, of hunger (for the Indians, 
although we did have something to eat, did not leave us free to do so 
because of the excessive amount of fighting which they forced upon 
us), decided to capture the said village and so gave orders to steer 
the brigantiiies towards the harbor, and the Indians, seeing that an 
attempt was being made to capture the village, decided to put them- 
selves fully on the defensive ; and so it was that when we came up close 
to the harbor the Indians began to draw on munitions from their 
arsenal, to such an extent that they made us stop; and the Captain, 
seeing the defense put up by the Indians, gave orders that with very 
great haste the arquebuses and crossbows be brought into play and 
that the oarsemen row in such a way as to beach the boats ; and 
thereupon they [i.e. the Indians] made way and rendered it possible 
for the brigantines to get our companions up on the beach and for 
them to leap out on land, and after that they fought on land in such 
a way that they made the Indians take to flight, and so the village 
was left in our hands along with the food that it possessed. This village 
was fortified, and, because it was so, the Captain said that he wished 
to rest there three or four $ays and get together some ship-stores for 
farther along, and so we relaxed in this way and with this idea in 
mind, although not without having to do some fighting, and [this] 
of such a dangerous sort that one day at ten o'clock there came a great 
number of canoes bent on seizing and unmooring the brigantines which 
were in the harbor, and, if the Captain had not had at his disposal 
crossbowmen to leap quickly on board, we believe that we should 
have been unable to defend them; and so, with the help of Our Lord 
and thanks to the great skill and luck of our crossbowmen, some 
damage was done among the Indians, who thought it best to go off 
and return to their homes; so we remained resting, regaling ourselves 
with good lodgings, eating all we wanted, and we stayed three days 
in this village. There were many roads here that entered into the 
interior of the land, very fine highways, for which reason the Captain 
was wary and commanded us to get ready, because he did not wish 
to stay there any longer, for it might come about that from our 
staying there some harm would result. 

This idea having been voiced by the Captain, all began to get ready 
to depart when they should be ordered to do so. We had gone, from 
the time we left Aparia to this said village, three hundred and forty 
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leagues, of which two hundred were [country] without any settlements. 
We found in this village a very great quantity of very good biscuit 
which the Indians made out of maize and yucca, and much fruit 
of all kinds. 

The following Wednesday we captured a village which stood in the 
bend of a small stream on a very large piece of flat ground more than 
four leagues long. This village was laid out all along one street and 
[had] a square half way down, with houses on the one side and on 
the other, and [there] we found a great deal of food; and this village, 
because it was of the sort already stated, we named Pueblo de la 
Calle [i.e. Village of the Street] . 

On the following Thursday we passed by other villages of medium 
size, and we made no attempt to stop there. Ail these villages are the 
dwellings of fishermen from the interior of the country. In this 
manner we were proceeding on our way searching for a peaceful spot 
to celebrate and to gladden the feast of the blessed Saint John the 
Baptist, herald of Christ ? when God willed that, on rounding a bend 
which the river made, we should see on the shore ahead many villages, 
and very large ones, which shone white. Here we came suddenly upon 
the excellent land and dominion of the Amazons. These said villages 
had been forewarned and knew of our coming, in consequence whereof 
they [i.e. the inhabitants] came out on the water to meet us, in no 
friendly mood, and, when they had come close to the Captain, he would 
have liked to induce them to accept peace, and so he began to speak 
to them and call them, but they laughed, and mocked us and came up 
close to us and told us to keep on going and [added] that down below 
they were waiting for us, and that there they were to seize us all and 
take us to the Amazons. The Captain, angered at the arrogance of 
the Indians, gave orders to shoot at them with the crossbows and 
arquebuses, so that they might reflect and become aware that we had 
wherewith to assail them; and in this way damage was inflicted on 
them and they turned about towards the village to give the news of 
what they had seen; as for us, we did not fail to proceed and -to draw 
close to the villages, and before we were within half a league of putting 
in, there were along the edge of the water, at intervals, many squadrons 
of Indians, and, in proportion as we kept on going ahead, they gradually 
came together and drew close to their living quarters. There was in 
the center of this village a very great horde of fighters, formed in a 
good squadron, and the Captain gave the order to have the brigantines 
beached right there where these men were, in order to go look for food, 
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and so It came about that, as we began to come In close to land, the 
Indians started to defend their village and to shoot arrows at us, and 
as the fighters were In great numbers it seemed as if It rained arrows; 
but our arquebusiers and crossbowmen were not Idle, because they did 
nothing but shoot, and although they killed many, they [i.e. the 
Indians] did not become aware of this, for in spite of the damage 
that was being done to them they kept It up, some fighting and others 
dancing: and here we all came very close to perishing, because as 
there were so many arrows our companions had all they could do 
'to protect themselves from them, without being able to row, In con- 
sequence whereof they did [so much] damage to us that before we 
could Jump out on land they had wounded five of us, of whom I was 
one, for they hit me in one side with an arrow, which went in as far 
as the hollow region, and, if it had not been for [the thickness of] my 
clothes, that would have been the end of me. In view of the danger 
that we were in, the Captain began to cheer up the men at the oars 
and urge them to make haste to beach the brigantines, and so, although 
with hard work, we succeeded in beaching the boats and our com- 
panions jumped Into the water, which came up to their chests: here 
there was fought a very serious and hazardous battle, because the 
Indians were there mixed in among our Spaniards, who defended 
themselves so courageously that it was a marvelous thing to behold. 
More than an hour was taken up by this fight, for the Indians did not 
lose spirit, rather it seemed as if it was being doubled in them, although 
they saw many of their own number killed, and they passed over 
them [i.e. their bodies], and they merely kept retreating and coming 
back again. I want it to be known what the reason was why these 
Indians defended themselves in this manner. It must be explained that 
they are the subjects of, and tributaries to, the Amazons, and, our 
coming having been made known to them, they went to them to ask 
help, and there came as many as ten or twelve of them, for we ourselves 
saw these women, who were there fighting In front of all the Indian 
men as women captains, and these latter fought so courageously that 
the Indian men did not dare to turn their backs, and anyone who did 
turn his back they killed with clubs right there before us, and this 
is the reason why the Indians kept up their defense for so long. These 
women are very white and tall, and have hair very long and braided 
and wound about the head, and they are very robust and go about 
naked, [but] with their privy parts covered, with their bows and 
arrows in their hands, doing as much fighting as ten Indian men, 
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and indeed there was one woman among these who shot an arrow a 
span deep into one of the brigaatines, and others less deep, so that 
our brigantines looked like porcupines^ 

To come back to our own situation and to our fight: Our Lord 
was pleased to give strength and courage to our companions, who 
killed seven or eight (for these we actually saw) of the Amazons, 
whereupon the Indians lost heart, and they were defeated and routed 
with considerable damage to their persons; and because there were 
many warriors coming from the other villages to give aid and as they 
were bound to turn back [on us], since already they were again giving 
their calls, the Captain ordered the men to get into the boats with very 
great haste, for he did not wish to jeopardize the lives of all, and so 
they got into the boats, not without some trouble, because already 
the Indians were beginning to fight [again], and besides this there 
was approaching on the water a great fleet ' of canoes, and so we 
pushed out into the river and got away from the shore. 

We had now traveled, from the spot from which we had started 
and at which we had left Gonzalo Pizarro, one thousand four hundred 
leagues, rather more than less, and we did not know how much there 
still remained from here to the sea. In this village just mentioned 
there was captured an Indian trumpeter, who had been attached to 
the fighting force [and] who was about thirty years of age, who, when 
lie had been captured, started in to tell the Captain many things 
about the country farther inland, and he [i.e. the Captain] took him 
along with him. 

Once out in the river, as I have stated, we let ourselves go- drifting 
along without rowing, because our companions were so tired that 
they did not have the strength to hold the oars; and while proceeding 
on down the river, when we had gone about a crossbow shot, we dis- 
covered a village not particularly small, in which- no people were to 
be seen, because of which all the companions asked the Captain to go 
there, [saying] that we should procure some food [there], inasmuch 
as in the last village they had not let us obtain any. The Captain 
told them that he did not want to, that although to them it looked 
as if there were no people [in the village], it was there that we had to 
be more on our guard than where we could clearly see them; and so 
we again held council together, and I joined with all the companions 
in begging him to do. this as a favor, and, although we had passed 
the village, the Captain, granting their wish, gave the order to turn 
the brigantines toward the village, and as we went skirting along the 
shore, the Indians [were] in ambush hidden inside their tree-covered 
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areas, divided up into squadrons and all ready to catch us in an 
ambuscade; and so, as we went close to shore, they had an opportunity 
to attack us, and hence they began to shoot arrows at us so ferociously 
that we could not see one another ; but, as our Spaniards were equipped, 
from Machiparo on, with good shields, as we have already said, the] 
did not do us as much injury as they would have done if we 'had not 
come equipped with the said protection; and, out of all [of us], in 
this village they hit no one but me, for they planted an arrow shot 
right in one of my eyes, in such a way that the arrow went through 
to the other side, from which wound I have lost the eye and [even now] 
I am not without suffering and not free from pain, although Our Lord, 
without my deserving it, has been kind enough to grant me life so 
that I may mend my ways and serve Him better than [I had done] 
hitherto; and in the meantime the Spaniards that were in the smaller 
boat had leaped out on land, and, as the Indians were so numerous, 
they had them surrounded, so that, had it not been for the Captain's 
coming to their aid with the large brigantine, they would have been 
done for and the Indians would have carried them off; and even so 
they [i.e. the Indians] would have done this before the Captain could 
have come up, if they [i.e. our companions] had not shown such fine 
skill in fighting with such bravery, but they were now worn out and 
placed in a very serious situation. The Captain called them back, and 
when he saw me wounded he ordered the men to embark; and so they 
did embark, because the Indians were numerous and were thoroughly 
stubborn, [so much so] that our companions could not withstand them, 
and the Captain feared losing some of them and did not wish to 
place them at such a risk, because he perceived very plainly (and 
this was quite evident) the certainty that there was that they would 
get help, in view of the extent to which the land was inhabited (and 
it was imperative to conserve the lives of all) , for one village was not 
half a league away from another, and still less than that along that 
whole bank of the river on the right, which is the south bank; and 
I can add that inland from the river, at a distance of two leagues, 
more or less, there could be seen some very large cities that glistened 
in white, and besides this the land is as good, as fertile, and as normal 
in appearance as our Spain, for we entered upon it on Saint John's 
Day and already the Indians were beginning to bum over their fields. 
It is a temperate land, where much wheat may be harvested and all 
kinds of fruit trees may be grown; besides this, it is suitable for the 
breeding of all sorts of livestock, because on it there are many kinds 
of grass just as in our Spain, such as wild marjoram and thistles of a 
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colored sort and scored, and many other very good herbs; the woods 
of this country are groves of, evergreen oaks and plantations of cork- 
trees bearing acorns (for we ourselves saw them) and groves of hard 
oak; the land is high and makes rolling savanas,- the grass not higher 
than up to the knees, and there is a great deal of game of all sorts. 

To come back to [the story of] our journey: the Captain ordered 
us to go out into the middle of the river in order to steer clear of in- 
habited districts, which were so large that they stirred up fear [in us]. 
We named this province the province of San Juan [Saint John], 
because it was on his day that we had entered it, and I had preached 
in the morning coming down the river in praise of so glorious a herald 
of Christ, and I hold it to be certain that it was through his intercession 
that God granted me life. 

When once we were in the middle of the river, the Indians set out 
by water in pursuit of us, wherefore the Captain gave the command 
to. cross over toward an island which was uninhabited, and until night 
came on the Indians did not cease pursuing us; and in this way we 
arrived at the island after ten o'clock at night, where the Captain 
gave orders that we should not get out on land because it might happen 
that the Indians would come upon us; and consequently we passed 
the night on board our brigantines, and, the morning having come, the 
Captain gave the command for us to continue on our way in good 
order until we should get out of this province of San Juan, which is 
more than one hundred and fifty leagues long along the river front, 
settled in the manner I have stated. And on the next day, the twenty- 
fifth of June, we went in among some islands which we [at first] 
thought uninhabited, but, after we got to be in among them, so 
numerous were the settlements which came into sight and which we 
distinguished on the said islands that we were grieved ; and, when they 
[i.e. their inhabitants] saw us, there came out to meet us on the river 
over two hundred pirogues, [so large] that each one carries twenty or 
thirty Indians and some forty, and of these there were many; they 
were quite colorfully decorated with various emblems, and they [i.e. 
those manning them] had with them, many trumpets and drums, and 
pipes on which they play with their mouths, and rebecs, which among 
these people have three strings: and they came on with so much noise 
and shouting and in such good order that we were astonished. They 
surrounded our two brigantines and attacked us like men who expected 
to carry us off; but it resulted in just tne reverse for them, for our 
arquebusiers and crossbowmen made it so uncomfortable for them that, 
many as they were, they were glad to stand off; and on land a mar- 
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velous thing to see were the squadron formations that were in the 
villages, all [the persons who composed them] playing on instruments 
and dancing about, [each man] with a pair of palm leaves in Ms hands, 
manifesting very great joy upon seeing that we were passing beyond 
their villages. These islands are high, although not particularly so, 
. and have level land, apparently very fertile, and so pleasing to the sight 
that although we were worn out they did not fail to gladden us. Along 
the shore of this island, which is the largest [of them all], we kept 
skirting: it must be about six leagues long, it being in the middle of the 
river; what its width is we cannot say; and still the Indians kept 
following us until they drove us out of this province of San Juan, 
whose length, as I have said, is one hundred and fifty leagues, all of 
which we covered while enduring much hardship from hunger, avoiding 
fighting, because, as it was thickly populated, there was no opportunity 
to go on land. All along this island the aforesaid pirogues and canoes 
still continued in pursuit of us, attacking us whenever they [i.e. the 
men in them] felt like doing so; but, as they were constantly tasting 
the fruit of our shots, they accompanied us [only] for a distance. At 
the end of this island there was a district much more thickly settled, 
from which there came forth, as a reinforcement, many more pirogues 
to attack us: here the Captain, seeing himself in such a desperate plight 
and desiring peace with these people, endeavoring to see if we could 
take some time to rest, decided to speak to the Indians and appeal 
to them for peace, and, in order to bring them around to this [attitude 
of mind], he gave orders to place a certain quantity of barter goods 
in a gourd and to throw it into the water, and the Indians picked it up, 
but they valued it so little that they made fun of it; but, for all that, 
they did not cease following us until they drove us from their villages, 
which, as we have said, were very numerous. 

That night we managed to get to a place to sleep, now outside of this 
whole settled region, in an oak grove which was on a large fiat space 
near the river, where we were not without fearful apprehensions, be- 
cause Indians came to spy on us, and toward the interior there were 
many well-populated districts and [there were] roads which led into it 
[i.e. the interior] , for which reason the Captain and all the rest of us 
stayed on guard waiting- for whatever might happen to us. 

In this stopping-place the Captain took [aside] the Indian who had 
been captured farther back, because he now understood him by means 
of a list of words that he had made, and asked him of what place he 
was a native: the Indian answered that he was from that village where 
he had been seized; the Captain asked him what the name of the 
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overlord of this land was, and the Indian replied that his name was 
Couynco and that he was a -very great overlord and that his rule 
extended to where we were, and that, as I have already said, was 
[a stretch of] one hundred and fifty leagues. The Captain asked him 
what women those were [who] had come to help them and fight against 
us; the Indian said that they were certain women who resided in the 
interior of the country, a seven day journey from the shore, and [that] 
it was because this overlord Couynco was subject to them that they 
had come to watch over the shore. The Captain asked him if these 
women were married: the Indian said they were not. The Captain 
asked him about how they lived: the Indian replied [first] that, as 
he had already said, they were off in the interior of the land and that 
he had been there many times and had seen their customs and mode 
of living, for as their vassal he was in the habit of going there tc carry 
the tribute whenever the overlord sent him. The Captain asked if 
these women were numerous: the Indian said that they were, and 
that he knew by name seventy villages, and named them before 
those of us who were there present, and [he added] that he had been 
in several of them. The Captain asked him if [the houses in] these 
villages were built of straw: the Indian said they were not, but out 
of stone and with regular doors, and that from one village to another 
went roads closed off on one side and on the other and with guards 
stationed at intervals along them so that no one might enter without 
paying duties. The Captain asked if these women bore children: the 
Indian answered that they did. The Captain asked him how, not 
being married and there being no man residing among them, they 
became pregnant: he said that these Indian women consorted with 
Indian men at times, and, when that desire came to them, they 
assembled a great horde of warriors and went off to make war on a 
very great overlord whose residence is not far from that [i.e. the land] 
of these women, and by force they brought them to their own country 
and kept them with them for the time that suited their caprice, and 
after they found themselves pregnant they sent them back to their 
country without doing them any harm; and afterwards, when the time 
came for them to have children, if they gave birth to male children, 
they killed them and sent them to their fathers, and, if female children, 
they raised them with great solemnity and instructed them in the arts 
of war. He said furthermore that among all these women there was one 
ruling mistress who subjected and held under her hand and jurisdiction 
all the rest, which mistress went by the name of Coiiori. He said that 
there was [in their possession] a very great wealth of gold and silver 
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and that [in the case of] all the mistresses of rank and distinction 
their eating untensils were nothing but gold or silver, while the other 
women, belonging to the plebian class, used a service of wooden vessels, 
except what was brought in contact with fire, which was of clay. He 
said that in the capital and principal city in which the ruling mistress 
resided there were five very large buildings which were places of 
worship and houses dedicated to the Sun, which they called "caranain," 
and [that] inside, from half a man's height above the ground up, these 
buildings were lined with heavy wooden ceilings covered with paint 
of various colors, and that in these buildings they had many gold 
and silver idols in the form of' women, and many vessels of gold and 
of silver for the service of the Sun; and these women were dressed in 
clothing of very fine wool, because in this land there are many sheep 
of the same sort as those of Peru; their dress consisted of blankets 
girded about them [covering their bodies] from the breasts down, 
[in some cases merely] thrown over [the shoulders], and in others 
clasped together in front, like a cloak, by means of a pair of cords; 
they wore their hair reaching down to the ground at their feet, and 
upon their heads [were] placed crowns of gold, as wide as two fingers, 
and their individual colors. He said in addition that in this land, as 
we understood him, there were camels that carried them [i.e. the 
inhabitants] on their backs , and he said that there were other animals, 
which we did not succeed in understanding about, which were as big 
as horses and which had hair as long as the spread of the thumb and 
forefinger, measured from tip to tip, and cloven hoofs, and that people 
kept them tied up; and that of these there were few. He said that 
there were in this land two salt-water lakes, from which the women 
obtained salt. He related that they had a rule to the effect that when 
the sun went down no male Indian was to remain [anywhere] in all 
of these cities, but that any such must depart and go to his country ; 
he said in addition that many Indian provinces bordering on them 
were held in subjection by them and made to pay tribute and to serve 
them, while other [provinces] there were with which they carried on 
war, in particular with the one which we have mentioned, and that 
they brought the men [of this province] there to have relations with 
them: these were said to be of very great stature and white and 
numerous, and [he claimed that] all that he had told here he had seen 
many times as a man who went back and forth every day; and all 
that this Indian told us and more besides had been told to us six 
leagues from Quito, because concerning these women there were a 
great many reports, and in order to see them many Indian men came 
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down the river one thousand four hundred leagues; and likewise the 
Indians farther up had told us that anyone who should take it into 
his head to go down to the country of these women was destined to 
go a boy and return an old man. The country, he [i.e. the captive 
Indian] said, was cold and there was very little firewood there, and 
[it was] very rich in ail kinds of food; also he told many other things 
and [said | that every day he kept finding out more, because he was 
an Indian of much intelligence and very quick to comprehend; and 
so are all the rest [in that] land, as we have stated. - 

Here we began to leave [behind us] the good country and the 
savanas and the high land and began to enter into low country with 
many islands,, although not so thickly inhabited as those farther back. 
Here the Captain turned away from the mainland and went in among 
the islandsj among which he gradually made his way, seizing food 
wherever we saw that that could be done without damage [to us]; 
and, owing to the fact that the islands were numerous and very large, 
never again did we manage to reach the mainland either on the one 
side or on the other all the way down to the sea, during which [part 
of our voyage] we covered, in and out among the islands, a distance 
of some two hundred leagues, over the full length of which, and a 
hundred more, the tide comes up with great fury, so that in all there 
are three hundred of tidewater and one thousand five hundred without 
tide; consequently the total number of leagues that we have covered 
on this river ; , from where we started out as far as the sea, is one 
thousand eight hundred leagues, rather more than less. 

Continuing on our journey in our customary way, as we were getting 
to be very weak and in great need of sustenance we set out to capture 
a village which was situated on an estuary; at the hour of high tide 
the Captain gave orders to steer the large brigantine toward that place ; 
he succeeded in making -port in good form and the companions leaped 
out on land; [those on board] the smaller one did not see a log that 
was covered by water, and it struck such a blow that a plank was 
smashed to pieces, so badly that the boat was swamped. Here we 
saw ourselves in a very trying situation, one more trying than any into 
which we had fallen along the whole [course of the] river and we 
thought we should all perish, for from all sides [evil] fortune was 
heaping blows upon us ; because just as our companions leaped out on 
land they encountered the Indians, and they made them take to flight 
and, thinking that they were safe, started In to collect food. The 
Indians, as they were in great numbers,- came back at our companions 
and went at them in such a manner that they made them fall back 
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to where the brigantines were, with the Indians in pursuit of them; 
yet on the brigantines little security did they have, because the larger 
one was high and dry, for the tide had ebbed, and the smaller one 
[was] swamped, as I have stated; and so there we were in this terrible 
plight without any way out other than [that which] God alone [might 
provide] and that [which might be effected by the work] of our own 
hands, which was the one that was destined to save us and lead us 
out of the difficulty which we were in; and at once the Captain gave 
orders for devising and putting immediately into operation a plan 
whereby we might not suffer any loss, and that consisted in the manner 
in which he ordered the men to be divided up, which was that half 
of all the companions should fight the Indians and the others should 
float the small brigantine and [see to it that] it got repaired; and then 
he ordered the large one to be pushed off so that it might float, and 
on it there remained the Captain with just us two friars who were 
there with him and another companion to watch over the said brig- 
antine and be on the alert against the Indians on the side turned 
toward the river: that is how all of us were not without having much 
with which to occupy ourselves, in such a way that we had fighting 
on the side toward the land and luck on the side toward the water; 
it pleased Our Lord Jesus Christ to help us and favor us as He had 
always done on this voyage, and [to watch over us as one] who had 
brought us here like lost people, without our knowing where, we were 
or whither we were going or what was to become of us. Here it was 
made clear in a very special and complete manner that our God made 
use of His pity, for without its being understood by anyone [among us] 
how [it was done] , He showed His divine mercy y and through the work- 
ing of His unbounded clemency and divine providence a way out was 
found and aid was lent, in such a way that the brigantine was mended 
and a plank was fastened on; and at this very same instant [that the 
repairing was completed] the warriors took to Sight, and during the 
three hours that the said task had required they had not ceased 
fighting. O infinite and sovereign God, how many times did we find 
ourselves, in the throes of agony, so close to death that without Thy 
mercy it would have been impossible [for us] to obtain [sufficient] 
strength or [avail ourselves of] the counsels of the living in order to 
escape with our lives! From this village we secured a certain quantity 
of food, and the length of the day fitted in so exactly with the toils 
thereof, that the fall of night and the final act of our getting into our 
boats were one. This night we slept right out in the river on board 
the brigantines. The following day we made port in a wooded section. 
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Here we set to work repairing the small brigantine in order that it 
might be fit for navigation* for [read: and] we were held up by the 
said task eighteen days, and once again, in this place, they made nails, 
where once more our companions toiled with no little amount of 
endeavor; but there was a very great shortage of food; we ate maize 
in rations counted out by grains. Once again, while we were in the 
midst of this suffering, Our Lord manifested the special care which 
He was exercising over us sinners, for He saw fit to provide [for us] 
ia this [time of] shortage of food as in all other instances 1 have 
quoted; and it happened as follows: one day toward evening there was 
deen coming [i.e. floating] down the river a dead tapir, the size of a 
mule, and when the Captain saw it he ordered certain companions 
to go after it for him and to take a canoe to bring it in, and -they did 
bring it, and it was divided up among all the companions in such a 
way that for each one there turned out to be enough to eat for five 
or six days, which was no small help, but on the contrary a great one, 
for all. This tapir had been dead for only a short time, because it was 
[still] warm ? and it had no wound whatsoever on it. 

The repairing of the [small] brigantine and [the making of] the 
nails being completed, in order to repair the large one we departed 
from this spot and kept pushing ahead and looking for [proper] facili- 
ties or a beach to haul it out of the water and repair it as it needed 
to be. On Holy Savior's Day, which is the Transfiguration of Our 
Redeemer Jesus Christ, we found the said beach that we were looking 
for, where both brigantines were entirely repaired and rigging for 
them was made out of vines,- as well as the cordage for the sea 
[voyage], and sails out of the blankets in which we had been sleeping, 
and their masts were set up: the said work took fourteen days of 
continuous and regular penance due to the great hunger [that we were 
enduring] and to the little food that was to be had, for we did not 
eat anything but what could be picked up on the strand at the water's 
edge, which was a few small snails and a few crabs of a reddish color of 
the size of frogs ; and these one half of the companions went to catch, 
while the other half remained working: in this manner and amidst 
hardships of this sort we finished the aforesaid task, which was no 
small [occasion for] joy for our companions, who had had so difficult 
a task put upon them. 

We departed from this stopping-place on the eighth of the month 
of August, fitted out none too well [but] in proportion to the limited 
means at our disposal, because we lacked many things that we really 
needed; but, as we were in a spot where we could not secure them, we 
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put up with our hardships as best we could. From here on we proceeded 
under sail, watching the tide, tacking from one side to the other, for 
there was a very considerable tide when one took into consideration 
the fact that it was at a place where the river was wide, although we 
were passing among islands; to be sure, we were in no small danger 
whenever we expected the tide; but as we had no irons, we would 
fasten to stones. We kept steering our course through places where 
the water was shallow enough to allow us to make use of our anchors f 
and we held on so poorly that It happened to us very frequently to 
drag our [stone] anchors along the bottom and go back upstream in 
one hour a greater distance than we had covered during the whole day. 
Our Lord saw fit, not looking upon our sins, to bring us out of these 
dangers and to do us so many favors that He did not permit us to 
die of hunger or suffer shipwreck, which we were very close to many 
times, finding ourselves aground, we being now all out in the -water, 
asking God for His mercy; and when one considers the [number of] 
times that bottom was struck and knocks were received, it may well 
be believed that God with His absolute power chose to save us so 
that we might mend our ways or for some other mysterious purpose 
that His Divine Majesty [held] in store, which we mortals, conse- 
quently, did not grasp. We went on in our journey, continually passing 
by settled country, where we secured a certain amount of food, al- 
though only a small amount, because the Indians had carried it off> 
but we found a few roots which they call "inanes," [and so we remained 
alive], for, if we had not found these, we should all have perished 
from hunger: thus we came out of there very short of supplies. In 
all these villages the Indians met us without weapons, because they 
are a very docile people, and they gave us to understand by signs 
that they had seen Christians [before]. These Indians are at the 
mouth of the river through which we came out, where we took on 
water, each one a jarful, and some half an almud of roasted maize 
and others less, and others [supplied themselves] with roots, and in 
this manner we got ready to navigate by sea wherever fortune might 
guide us and cast us, because we had no pilot, nor compass, nor 
navigator's chart of any sort, and we did not even know in what 
direction or toward what point we ought to head. For all these things 
Our Master and Redeemer Jesus Christ made up, to whom we looked 
as to our true pilot and guide, trusting in His Most Holy Majesty 
that He would place us on the right way and bring us to a land of 
Christians. All the tribes that there are along this river down which 
we have passed, as we have said, are people of great intelligence and 
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[are] skillful men ? according to what we saw and to what they appeared 
to be from all the tasks which they perform, not only in carving but 
also in drawing and in painting in ail colors, very bright, such that 
it is a marvelous thing to see. 

We passed out of the mouth of this river from between two islands, 
the distance from the one to the other being four leagues measured 
across the stream , and the whole [width], as we saw farther back, 
from point to point must be over fifty leagues: it sends out into the 
sea fresh water for more than twenty-five leagues; it rises and falls 
six or seven fathoms. We passed out, as I have said, on the twenty- 
sixth of the month of August, on Saint Louis' Day, and we [always] 
had such good weather that never in our course down the river or on 
the sea did we have squalls, and that was no small miracle which Our 
Lord God worked for us. We began to proceed on our way with both 
brigantines at times in sight of land and then again [so far out] that 
we could see it, but not so [plainly] that we could determine where 
[we were], and on the very day of the Beheading of Saint John, at 
night, one brigantine got separated from the other, so that never again 
did we succeed in sighting each other, wherefore we concluded that 
they [i.e. those on the other brigantine] had got lost, and, at the end 
of nine days that we had been sailing along, our sins drove us into 
the Gulf of Paria, we believing that that was our route, and when 
we found ourselves within it we tried to go out to sea again; getting 
out was so difficult that it took us seven days to do so, during all of 
which [time] our companions never dropped the oars from their hands, 
arid during all these seven days we ate nothing but some fruit re- 
sembling plums, which are called "hogos"; thus it was that with great 
toil we got out of the Mouths, of the Dragon (for so this may [well] 
be called for us), because we came very close to staying inside there 
[forever]. We got out of this prison; we proceeded onward for two 
days along the coast, at the end of which [time], 'without knowing 
where we were nor whither we were going nor what was to become 
of us, we made port on the island of Cubagua and in the city of Nueva 
Cadiz, where we found our company and the small brigantine, which 
had arrived two days before, because they arrived on the ninth of 
September and we arrived on the eleventh of the month with the 
large brigantine, on board which was our Captain: so great was the 
joy which we felt, the ones at the sight of the others, that I shall not 
be able to express it, because they considered us to be lost and we 
[so considered] them. 

Of one thing I am persuaded and assured: that both to them and 
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to us God granted great favors, and very special ones, in having us 
under His- care at this time of year, for at any other the fallen trees 
that float along this coast would not have permitted us to navigate, 
because it is the most dangerous coast that has ever been seen. We 
were as well received by the citizens of this city as if we had been 
their sons, because they sheltered us and gave us all that we were in 
need of. 

From this island the Captain decided to go and give an account to 
Sis Majesty of this new and great discovery and of this river, which 
we hold to be the Maranon, because the distance* from the mouth as far 
as the island of Cubagua is four hundred and fifty leagues by latitude, 
for so we figured it out after we arrived. Although there are, along the 
entire coast, many rivers, they are small ones. 

I, Brother Gaspar de Carvajal, the least of the friars of the order 
of our brother and friar, Father Saint Dominic, have chosen to take 
upon myself this little task and [recount] the progress and outcome 
of our journey and navigation, not only in order to tell about it and 
make known the truth in the whole matter, -but also in order to remove 
the temptation from many persons who may wish to relate this 
peregrination of ours or [publish] just the opposite of what we have 
experienced and seen; and [what] I have written and related is the 
truth throughout; and because profuseness engenders distaste, so I 
have related sketchily and summarily all that has happened to Captain 
Francisco de Orellana and to the hidalgos of his. company and to us 
companions of his who went off with him [after separating] from the 
expeditionary corps of Gonzalo Pizarro, brother of Don Francisco 
Pizarro, the Marquis, and Governor of Peru. God be praised. Amen. 
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DE ACOSTA WAS BORN AT MEDINA BEL CAMPO ABOUT THE YEAR 

1539 we are not certain of the date. As early as 1551, however, he 
was already a member of the Jesuit Order, completing Ms novitiate 
three years later. In 1571 he was sent out to Peru as a missionary. 
He tells us that in preparation for this task he read ail the literature 
then published on the Americas. It was characteristic of his thorough- 
of mind and his encyclopaedic interests. 

Peru was then under the vigorous administration of Francisco de 
Toledo. A campaign against the Chiriguana Indians being under way, 
Acosta was ordered to join. It was his first contact with the Indians. 
The next five years were spent in tasks of administration ; for a time 
he was resident on the banks of heaven-high Lake Titicaca at the 
missionary station at Juli, which the Jesuits had established for the 
study of native languages. In 1583 Acosta published a catechism in the 
Quichua and Aymara tongues the first 'book printed in Peru. 

Acosta seems to have begun his writings on the New World almost 
with the moment of his arrival His interests found something worthy 
of comment everywhere. For years he carried about with him in his 
travels a manuscript which gradually grew to considerable bulk, and 
which was destined to become the now famous Historia natural y 
moral de las Indias. He had it with him when he went to Mexico in 
1586, and was still at work on it when he received official permission 
to have it printed in Seville. It appeared there in 1590. 

In the Histona, Padre Acosta aspired to be the Pliny of the New 
World. The work is divided into three parts, of which Part I, compris- 
ing Books I-IV, is of most interest to us; in these pages Acosta set 
down all that was known of the natural history of the Americas. The 
work had a phenomenal success. Europe was avid for information 
about America, about the climate, the animals, the foods grown, there, 
the minerals of which they had heard such glowing accounts, the 
natives, medicinal flora, and even of the diseases of the New World. 

56 
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All that Acosta had to tell and Ms knowledge was enormous fell 
upon eager appetites. The book tad three subsequent editions in 
Seville, The Italians brought out an edition at Venice in 1598; a 
French and Dutch authorized version appeared a few -years later; and 
a German vernacular version came out in 1601. In addition, numerous 
Latin versions were already in circulation. Finally the English brought 
it out under the title The Naturall and Morall Histone of the East 
and West Indies. Intreating of the remarkeable things of Heaven, of 
the Elements, Metals, Plants and Beasts, which are -proper to that 
Country; together with the Manners, Ceremonies, Lawes, Governments 
and Warres of the Indians. 

Acosta was a remarkably good observer and gave to the world, at 
the end of the sixteenth century, . the most complete picture of its 
natural history yet published. On matters touching religion where 
the unknowable was discoursed on with great detail Acosta showed 
himself a 'man of his cloth. His reaction to the talk of cutting a canal 
at the Isthmus drew this: "Some have discoursed and propounded to 
cut through this passage of seven leagues and to joyne one sea to the 
other, to make the passage from Peru more commodious . . . but for 
my part I hold such discourses and propositions for vaine, although 
1 believe that there is no humane power able to beat and breake 
down these strong and impenetrable mountains which God hath placed 
betwixt the two seas. . . . And although it were possible to men, yet 
in my opinion they should feare punishment from heaven in seeking 
to correct the works which the Creator by his great providence hath 
Ordained and disposed in the forming of this Universall world." 



"OF THE ANIMALS OF THE WORLD 999 

CHAP. xvi. Of the Indian Bread, and of Mays. 

In our discourse of plants wee will beginne with those which are 
proper and peculiar to the Indies; and after with the rest that are 
common to the Indies and Europe; and forasmuch as ^ plants were 
chiefly created for the nourishment of man, and that the chiefe (whereof 
he takes his nourishment) is bread, it shall be good to shew what 
bread the Indians use, and whereon they Five for want thereof. They 

*The Naturall and Morall Historie of the East and West Indies by Jose d^ 
Acosta. 
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have, as we have heere, a proper name, whereby they note and signifle 
bread, which at Peru they call tanta, and in other places by another 
name. But the qualitie and substance of the bread the Indians use 
differs much from ours: for we finde not they had any kinde of wheat 
or barly, nor any other kinde of graine which they use in Europe to 
make bread withal!: insteede whereof they used other kindes of 
graines and rootes, amongst the which Mays holds the first place, 
and with reason. In Castile they call it Indian wheat, and in Italic 
they call it Turkey graine. And even as wheat is the most common 
graine for the use of man in the regions of the old world, which are 
Europe, Asia, Affrike, so, in the new found worlde, the most common 
graine is Mays, the which is found almost in all the kingdomes of 
the West Indies, as at Peru, New Spaine, in the new kingdom of 
Granada, in Gautimala, in Chile, and in the Tierra Firme, I do not 
finde that in old time, in the Hands of Barlovente, as Cuba, Santo 
Domingo, lamaica, and S. Juan, that they used Mays. Now they use 
more the Yuca and Casavi, whereof we will presently intreate. I do 
not thinke that this Mays is any thing inferiour to our wheat in 
strength nor substance, but it is more hete and grosse, and engenders 
more bloud, whereupon they that have not bin accustomed thereunto, 
If they eat too much, they swell and become scabbed. It growes upon 
canes or reedes; every one beares one or two mazorcas, to the which 
the graine is fastened, and although the graine be bigge, yet finde they 
great store thereof, so as in some mazorcas I have told seven hundred 
graines. They must plant it with the hand one by one, and not very 
thicke; it requires a hote and moist ground, and growes in great 
aboundance in many places of the Indies. It is not strange in those 
countries to gather 300 Fanegas or measures for one sowen. There is 
difference of Mays as there is of wheat, one is great and very nourish- 
ing, another small and dric, which they call Moroche. The greene leaves 
and stalks of Mays is a good foode for their mules and horses, and it 
serves them for straw when it is dried; the graine is of more nourish- 
ment for horses then barley; and therefore, in those countries, they 
use to water their horses before they eate, for if they should drinke 
after, they would swell as when they eate wheat. Mays is the Indians 
bread, the which they commonly eate boiled in the graine hote, and 
they call it Moti, as the Chinese and Japanese eate their rice sodden 
with the hote water. Sometimes they eate it baked. There is some 
Mays round and bigge, as that of Lucanas, which the Spaniards eate 
roasted as a delicate meat, and it hath a better taste then toasted 
beans. There is another kinde of eating it more pleasant, which is, 
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to grinde the Mays, and to make small cakes of the flower, the which 
they put in the fire, and then bring them hote to the table. In some 
places they call them Arepas. They make also round bowles of this 
paste, and so trimme them that they continue long, eating it as a 
dainty dish. 

The Indians also make a certaine kinde of paste of this flour mixt 
with sugar, a kind of biscuits which they call melindres. This Mays 
serves the Indians, not only for bread, but also for wine: for they do 
make their drinke thereof, wherewith they are sooner drunke than 
with wine of grapes. They make this wine of Mays in diverse sortes 
and maners, calling it in Peru Aua, and by the most common name 
of the Indies Chicha. And the strongest is made like unto beere, 
steeping the graine untill it begins to sprout. After, they boyle it in 
such sort, that it growes so strong, as a little overthrowes a man. In 
Peru they call this Sora. Its use is forbidden by the Law, for the 
great inconveniences that grow thereby, making men drunke. But this 
Lawe is ill observed, for that they use it still; yea they spend whole 
dayes and nights in carousing. Pliny reporteth that this maner of 
beverage of graine stieped, and after sodden, wherewith they were 
made drunke, was in old time used in Spaine, France, and other 
Provinces, as at this day in Flanders they use ale made of malt. There 
is another maner of making this Agua or Chicha, which is to mash 
the mays, and make a leven thereof, and then boile it ; yea the Indians 
holde opinion that, to make good leven, it must bee chewed by old 
withered women, which makes a man sicke to heare, and yet they doe 
drinke it. The cleanliest manner, the most wholesome, and that which 
least harmeth, is to roast the Mays, which the most civil Indians doe 
use, and some Spaniardes, yea for physicke. For in effect they finde 
it a very wholesame drinke for the reines, so as you shall hardly finde 
any one at the Indies complaine of paine in the backe, for that they 
do drinke of this Chicha. The Spanyards and Indians eate this Mays 
boyled and roasted for daintinesse, when it is tender in the grape like 
milke; they putte it into the pot, and make sauces that are good to 
eate. The buds of Mays are very fatte, and serve insteede of butter 
and oyle: so as this Mays at the Indies serves both for men and beasts, 
for bread, wine, and oile. For this reason the Viceroy Don Francisco 
de Toledo saide, that Peru hadde two things rich, and of great 
norishment, which were Mays, and the cattell of the countrey. In 
truth, he had reason, for these two things did serve them as a thousand. 
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CHAP. xtx, Of divers sortes of green Hearbes and Pulses, 
and of those they call Pepinos and Pine Apples, Straw- 
berries of Chile, and of Cherries, 

Seeing wee have begunne with the lesser Plants, I might In few 
wordes touch that which concernes Flowers and Pothearbes, and that 
which the Latines call Arbusta, without any mention of trees. There 
are some kindes of these shrubbes at the Indies which are of very good 
taste. The first Spaniards named many things at the Indies with such 
Spanish names as they did most resemble, as Pines, Pepinos and 
Cherries, although they be very different fruites to those which are 
so called in Spaine. The Pines, or Pine-aples, are of the same fashion 
and forme outwardly to those of Castille, but within they wholly 
differ, for that they have neither apples, nor scales, but are all one 
flesh, which may be eaten when the skinne is off. It is a fruite that 
hath an excellent smell, and is very pleasant and delightfull in taste, 
it is full of iuyce, and of a sweete and sharpe taste, they eate it being ' 
cut in inorcells, and steeped a while in water and salt. Some say that 
this breedes choler, and that the use thereof is not very healthfull. 
But I have -not seene any experience thereof, that might breede 
beleefe. They grow one by one like a cane or stalke, which riseth 
amongst many leaves, like to the lillie, but somewhat bigger. The 
apple is on the toppe of every cane, it growes in hote and moist 
groundes, and the best are those of the Hands of Barlovente. It 
growes not in Peru, but they carry them from the Andes, the which 
are neither good nor ripe. One presented one of these Pine-apples 
to the Emperour Charles the fift, which must have cost much paine 
and care to bring it so farre, with the plant from the Indies, yet would 
he not trie the taste. I have seene in New Spaine, conserves of these 
pines, which was very good. Those which they call Pepinos are not 
trees, but shrubbes, continuing but one yeere. They gave it this 
name, for that some of this fruite,- and the most part, is in length 
and roundnes like to the cucumbers of Spain; but for the rest they 
differ much, for they are not greene, but violet, yellow, or white, 
neither are they thornie or rough, but polished and even, having a 
very different taste, and farre better then that of Spaine, for they 
have a. sharpe sweet taste, very pleaasant when it is ripe, yet is it not 
so sharpe as the pine. They are very coole, full of liquor, and of 
easie digestion, and in time of heate, fit to refresh. They take away 
the rinde which is white, and all that remaines is meat. They grow 
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in a temperate soile and require watering. And although for the 
resemblance they call them cucumbers, yet are there many of them 
round, and others of a different fashion, so as they have not the figure 
of cucumbers. I do not remember to have seene this Mnde of fruite 
in New Spaine, nor at the Hands, but upon the llanos of Peru. That 
which they call the strawberry of Chile, is of the same -sort, very 
pleasant to eate and comes neere the taste of cherries, but in all other 
things it differs much for that it is no tree, but an hearbe, which 
growes little and spreades upon the earth, casting forth this little 
fruite, the which in colour and graines resembles almost the mulbery, 
when it is white and not ripe, yet is it more rough and bigger then 
the mulbery. They say this little fruite is naturally found in the fieldes 
of Chile, where I have seene them. They set it upon plants and 
branches, and it growes like any other shrubbe. Those which they 
call cherries, are verily the fruites of trees, and have more resemblance 
then the rest to our cherries. There are divers sorts, whereof they call 
some cherries of Nicaragua, the which are very red and small, and 
have little meat upon the stone, but that little is of an exquisite taste, 
and of a sharpenes as good, or rather better, then cherries. They 
hold this fruite to be very wholesome, and therefore they give it to 
sicke folkes especially to provoke an appetite. There are others that 
be great and of a dark colour, they have much meat, but it is grosse 
and of no taste, like to the Chavacanas, which have every one two 
or three small stones. But to retume to pot-hearbs, I finde not that 
the Indians had any gardens of divers hearbs and plantes, but did 
onely till the land in some partes for pulses, which they use, as those 
which they call Frisoles and Paliares, which serve them as our lentils, 
beanes, or tares: neither have I knowne that these pulses, or any 
other kinds that be in Europe, were there before the Spaniards entred, 
who carried plants and pulses from Spaine thither, where they now 
grow and increase wonderfully, and in some places exceede greatly the 
herbs of these partes. As, if we speake of melons which grow in the 
vallie of Yea, in Peru, whose roote becomes a stalke that continues 
many yeeres, bearing melons yeerely, and they trimme it like unto 
a tree: a thing which I do not know to be in any part of Spaine. But 
that is more monstrous of the Calibasses or Indian Pompions, and 
the greatnes they have as they grow, especially those which are proper 
to the Countrie, which they call Capallos; the which they eate most 
commonly in Lent, boiled and trimmed with some other sauce. There 
are a thousand kindes of Calibasses: some are so deformed in their 
bignes, that of the rinde cut in the middest and clensed, they make, 
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as it were, baskets to put in all their meat for their dinner. Of the 
lesser they make vessells to eate and drinke in, and do trimme them 
handsomely for many uses. I have spoken this of small plants; wee 
will now speake of greater; but first of their Axi } which is of the lesser. 



CHAP. xxi. Of the Plantain. 

Comming to the greater plants or trees at the Indies, the first that 
shall be needefull to treate of is the Plantain, or Plantano, as the 
vulgar call it. I have been sometimes in doubt whether the plane which 
the antients have so much celebrated, and that of the Indies, were of 
one kinde. But if we compare this with what the antients write of 
the other, without all doubt they will appeare to be very different. 
The reason why the Spaniards call it platano (for the Indians had 
no such name) was, as in other trees, for that they have found some 
resemblance of the one with the other, even as they called some fruites 
prunes, pines, and cucumbers, being far different from those which 
are called by those names in Castille. The thing where in was most 
resemblance, in my opinion, betwixt the platanos at the Indies and 
those which the antients did celebrate, is the greatnes of the leaves, 
for that these have them very great and coole, and the antients did 
likewise much esteeme them for the greatnesse and coolenesse of their 
leaves. It is also a plant that requireth much water, and in a manner 
continually, which agrees with the sacred Scripture that saith: "Like 
to the plane neere the waters". But in truth there is no more com- 
parison nor resemblance of the one with the other then there is, as 
the Proverb saith, betwixt an egge and a chesnut. For, first, the antient 
plane carries no fruit, at the least they made no account therof, but 
the chiefest reason why they esteemed it was for the shade, for that 
there was no more Sunne under a plane than under a roofe. And 
contrariwise, the reason why they shoulde regarde it at the Indies, 
yea make great accompt thereof, is by reason of this fruite, which is 
very good; for they have little shade. Moreover, the antient plane had 
the body so bigge, and the boughs so spread, that Pliny reporteth 
of one Licinius, a Romane Captaine, who, with eighteene of his com- 
panions, dined at ease in th 'hollow of one of these planes: and of the 
Emperour Caius Caligula, who, with eleven of his guests, feasted upon 
the toppe of an other plane, where he made them a sumptuous banquet. 
The Indian platanos have neither so great nor hollow bodies, nor so 
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broade boughs. He saieth, more over, that the auntient planes grew 
In Italie and In Spaine, although they had beene brought thither from 
Greece; and first from Asia, but the Indians platanos growe neither 
In Italy nor in Spaine. I say they growe not there, for although we have 
seene some at Seville in the Kings gardens, yet they prosper not, nor 
are of any account. Finally, whatsoever they find apparently alike 
betwixt the one and the other Is really very different.. For although 
the leaves of the auntient planes were very great, yet were they 
not such, nor so great as those at the Indies, seeing that Pliny com- 
pares it to the leafe of a vine or figge tree. 

The leaves of the Indian platano are of a wonderful bignes, and 
are, in a maner, sufficient to cover a man from the foote to the head, 
so as no man can doubt but there Is great difference betwixt the one 
and the other. But put the case that this Indian platano be different 
from the antient, yet deserves It no lesse cornmendation, it may be 
more, by reason of the profitable qualities it hath. It is a plant that 
makes a stocke within the earth, out of the which springs many and 
sundrie sprigges, divided and not ioyned together. These sprigges grow 
bigge, every one making a small tree apart, and in growing they cast 
forth these leaves, which are of a fine greene, smooth, and great, as 
I have said. When it is growne to the height of an estado and a halfe, 
or two, it puttes forth one only bough of fruite, whereon sometimes 
there are great numbers of this fruite, and sometimes lesse.. I have 
tolde upon some of these boughs three hundred, whereof every one was 
a spanne long, more or lesse, and two or three fingers bigge; yet is 
there much difference heerein betwixt some and others. They take away 
the rinde, and all the rest is a firme kernel! and tender, good to eate, 
and nourishing. This fruite inclines more to cold then heate. They 
are accustomed to gather the boughs or clusters, as I have said, being 
greene, and put them into vessells, where they ripen, being well covered, 
especially when there isr a certaine hearbe mingled with it, which 
serves for this effect. If they suffer them to ripen on the tree, they 
have a better taste, and a very good smell, like to camuesas. They 
last almost all the yeere, for that there are alwaies yong ones that 
grow out of this stocke; so as when one endes another beginnes to 
yeelde his fruite; the one is halfe ripe, and the other beginnes to bud 
anew, so as one succeedes another, and the fruite continues the 
whole yeere. In gathering the cluster, they cut the sprigge or stalke, 
for that it beares but one, and never but once: but as I have saide, 
the stalke remaines, and castes forth new stalkes, until! it growes 
olde and dies. This plantain continues many yeares, and requires 

F 
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much moisture, and a very hote ground. They put ashes at the foote 
of it, for the better entertaining therof, and they make small groves, 
and very thieke, which are of great profit and revenue unto them; 
for that it is the fruite they use most at the Indies, and is generall 
in all places, although they say the first beginning comes from Ethiopia. 
And trueth the Negroes use them much, and in some places they serve 
them as bread, yea they make wine of them. They eate this fruite 
rawe like other fruits ; they likewise roast it, and make many sorts 
of potages and conserves, and in all thinges it serveth very well. There 
is a kinde of small plantains, white, and very delicate, which in 
Hispaniola they call Dominiques. There are others which are stronger 
and bigger, and red of colour. There growe none in the kingdome of 
Peru, but they are brought from the Indies, as from Mexico, Cuerna- 
vaca, and other vallies. In Tierra Firme, and in some Hands, there 
are great store of plantains, like unto thicke groves. If this plant were 
fit for the fire, it were the most profitable of all others, but it is 
nothing fit, for neither the body nor the boughs will burne, and much 
lesse will it serve for building, being a sappy wood, and without force. 
Yet Don Alonzo de Ercilla, as it is said, used the leaves of this tree 
dried, to write a part of the Araucana, and in truth it may serve for 
want of paper, seeing that the leafe is as broade as a sheet of paper, 
or little lesse, and foure times as long. 



CHAP. xxn. Of Cacao and Coca. 

Although the plantain be the most profitable, yet the Cacao is 
most esteemed in Mexico, and the Coca in Peru, in which two trees 
they have great superstition. The Cacao is a fruit little lesse than 
almonds, yet more fatte, the which being roasted hath no ill taste. 
It is so much esteemed amongest the Indians (yea and among the 
Spaniards) that it is one of the richest and the greatest traffickes of 
New Spaine, for being a drie fruite, and that keepes long without 
corruption, they carry whole shippes loaden from the province of 
Guatimala. The last yeare an English Pirat did burne in the Port 
of Guatulco in New Spaine above a hundred thousand cargoes of Cacao. 
They use it instead of money, for with five Cacaos they buy one 
thing, with thirtie an other, and with a hundred an other, without 
any contradiction; and they use to give it to the poore that beg for 
almes. The chiefe use of this Cacao, is in a drinke which they call 
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Chocolate, whereof they make great accompt in that Country, foolishly, 
and without reason, for it Is loathsome to such as are not acquainted 
with it, having a skumme or -froth that is very unpleasant to taste, 
if they be not very well conceited thereof. Yet it is a drinke very 
much esteemed among the Indians, wherewith they feast noble men 
as they passe through their Country. The Spaniards, both men and 
women, that are accustomed to the Countrey, are very greedy of this 
Chocolate. They say they make diverse sortes of it, some bote, some 
colde, and some temperate, and put therein much of that Chili; yea 
they make paste thereof, the which they say is good for the stomaeke, 
and against the catarrh. Whatsoever it be, such as have not been 
nourished there, are not very curious thereof. The tree whereon this 
fraite growes is of reasonable bignesse, and well fashioned; it is so 
tender, that to keepe it from the burning of the Sunne, they plant 
neere unto it a great tree/ which serves onely to shade it, and they 
call it the mother of Cacao. There are plantations where they are 
grown like to the vines and olive trees of Spaine. The province where 
there is greatest trade in cacao is Guatimala. There growes none in 
Peru, but this country yields Coca, respecting which there is another 
still greater, superstition. It seems -almost fabulous. But in trueth the 
trafficke of Coca in Potosi doth yearley mount to above half a million 
of dollars, for that they use foure secure and tenne, or foure score and 
fifteen thousand baskets every yeare. In the yeare one thousand five 
hundred eighty three, they spent a hundred thousand. A basket of 
Coca in Cusco is woortfa two peeces and a halfe and three; and in 
Potosi it is readily worth foure peeces, and five Tomines, and five 
peeces tried. It is a Mnde of marchandise, by the which all their 
Markets and Faires are made with great expedition. This Coca, 
whereof they make such account, is a small greene leafe, which groweth 
upon small trees about a fadome high, and in hote and moyst grounds; 
every foure moneths it casts forth this leafe, which they call Tresmitas; 
it requires great care in planting, beeing very tender, and much more 
to keepe it when it is gathered. They laie it in order in long and 
narrow baskets, and laden theyr sheepe of the country, which go in 
troopes with one, two, or three thousand baskets of this marchandise. 
They bring it commonly from the valleys of the Andes, where there 
is an extreame heate, and where it raines continually the most part 
of the yeare; where in the Indians endure much labour and paine to 
entertaine it, and often many die, for that they go from the Sierra 
and colde places to till and gather them in the valleys. And therefore 
tfaefe hath beene great question and diversity of opinions among 
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learned men, whether it were more expedient to pull up these trees ? 
or to let them growe, but in the end they remained. The Indians 
esteeme it much, and in the time of their Kings Yncas it was not 
lawfull for any of the common people to use this Coca without licence 
from the Governor. Their use is to carry it in their mouthes, chawing 
it and sucking out the iuyce, but they swallow it not.. They say it 
gives them great courage, and is very pleasing unto them. Many grave 
men holde this as a superstition and a meere imagination; for my 
part, and to speake the truth, I perswade not my selfe that it is an 
imagination; but contrariwise, I thinke it works and gives force and 
courage to the Indians; for we see the effects which cannot be at- 
tributed to imagination, as to go some dales without meate, but onely 
a handfull of Coca, and other like effects. The sauce wherewith they 
doe eate this Coca is proper enough, whereof I have tasted, and it is 
like the taste of leather. The Indians mingle it with the ashes of bones, 
burnt and beat into powder, or with lime, as others affirme, which 
seemeth to them pleasing and of a good taste; and they say it dooth 
them much good. They willingly imploy their money therein, and use 
it as money; yet all these things were not inconvenient, were not the 
hazard of the trafficke thereof, wherein so many men are occupied. 
The Lords Yncas used Coca as a delicate and royall thing, which they 
offered most in their sacrifices, burning it in honor of their idolls. 



CHAP, xxxvi. How it should be possible that at the Indies 

there should be anie sortes of beasts, whereof the like are 

no where else. 

It were a matter more difficult to shew "and prove, what beginning 
many and sundry sorts of beasts had, which are found at the Indies, 
of whose kindes we have none in this continent. For if the Creator 
hath made them there, wee may not then alleadge nor flie to Noahs 
Arke, neither was it then necessary to save all sorts of birds and beasts, 
if others were to be created anew. Moreover, wee could not affirme 
that the creation of the world was made and finished in sixe days, if 
there were yet other new kinds to make, and specially perfit beasts, 
and no lesse excellent than those that are knowen unto us. If we say 
then that all these kindes of creatures were preserved in the Arke 
by Noah, it followes that those beasts, of whose kindes we finde not 
any but at the Indies, have passed thither from this continent, as we 
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have saide of other beasts that are loiowne unto us. This supposed, I 
demand. how it is possible that none of their kinde shoulde remarne 
heere? and how they are found there, being as it were travellers and 
strangers. Truly it is a question that hath long held me in suspense. 
I say for example, if the sheep of Peru, and those which they call Pacos 
and Huanacus, are not found in any other regions of the worlde, who 
hath carried them thither? or how came they there? seeing there is no 
shew nor remainder of them in all this worlde. If they have not 
passed from some other region, how were they formed and brought 
foorth there? It may be God hath made a new creation of beasts. 
That which I speake of these Pacos and Huanaeus may be said of a 
thousand different kindes of birdes and beasts of the forrest, which 
have never beene knowne, neither in shape nor name; and whereof 
there is no mention made, neither among the Latins or Greekes, nor 
any other nations of the world. We must then say, that though all 
beasts came out of the Arke, yet by a naturall instinct and the 
providence of heaven, diverse kindes dispersed themselves into diverse 
regions, where they found themselves so well, as they woulde not 
parte; or if they departed, they did not preserve themselves, but in 
processe of time, perished wholy, as we do see it chaunce in many 
things. For if we shall looke precisely into it, we shall finde that it is 
not proper and peculiar alone to the Indies, but generall to many other 
Nations and Provinces of Asia, Europe, and Affrike, where they say 
there are certaine kindes of creatures that are not found in other 
regions, at the least if they be any where else, they are knowne to be 
carried from thence. Seeing then these creatures came out of the Arke, 
as for example the elephant, which we finde only in the East Indies, 
and from thence have beene imparted to other regions, wee may say 
as much of these creatures of Peru, and of others of the Indies, which 
are not found in any other part of the world. 

Wee may likewise consider well uppon this subiect, whether these 
beasts differ in kind, and essentially, from all others, or if this differ- 
ence be accidentall, which might growe by diverse accidents, as we 
see in the linages of men, some are white, others blacke, some giants, 
others dwarf es; and in apes, some have no taile, others have; and in 
sheepe, some are bare, others have fleeces ; some great and strong with 
a long necke, as those of Peru; others weake and little, having a 
short necke, as those of Castille. But to speake directly, whoso would 
by this Discourse, shewing only these accidentall differences, preserve 
the propagation of beasts at the Indies, and reduce them to those of 
Europe, he shal undertake a charge he will hardly discharge with his 
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.honor. |Tor if we shall iudge the kindes of beasts by their properties, 
those of Hie Indies are so diverse, as it is to call an egge a ehesnut, 
to seeke to reduce them to the knowne kinds of Europe. 



CHAP, xxxvu. Of Fowles that are proper to the Indies, 

There are many kindes of notable fowles at the Indies, eyther of the 
same sort that ours be, or of different. They bring certaine birds from 
China that have no feete, and all their bodies are almost feathers. They 
sit not upon the ground, but hang upon boughs, by strings or feathers 
which they have, and so rest themselves like flies or aierie things. 1 
In Peru there are birdes which -they call Tominejos, 2 so small that 
often times I have doubted, seeing them flie, whether they were bees or 
butter-flies; but in truth they are birdes. Contrariwise, those which 
they call Condores be of an exceeding greatnes, and. of such a force, 
that not onely they will open a sheepe and eate it, but also 'a whole 
calfe. Those which they call Auras, and others Gallinazos 3 (which in 
my opinion are of a kinde of ravens) are of a strange fleetness, and 
have a very quicke sight, being very fit to dense citties, for that they 
leave no carion nor dead thing. They passe the night on trees or upon 
rockes, and in the morning they come to the cities and townes, sitting 
on the toppes of the highest buildings, where they attend their prey. 
Their young have white feathers, as they report of ravens, and so' 
change into blacke. 

The Guacamayos * be birdes bigger then parrots, and resemble them 
somthing; they are esteemed for the varietie of their feathers, which 
be very faire and pleasing. In New Spaine there 'are aboundance of 
birdes with excellent feathers, so as there be not any found in Europe 
that come neere them, as we may see by the images of feathers they 
bring from -thence, the which are, with great reason, much valued and 
esteemed, giving cause of admiration, that with the feathers of birdes 
they should make so excellent a worke, and so perfectly equall, as 
they seeme properly to be the true coloures of a painter, and have so 
lively and pleasing a regard, as the Painter cannot exceede it with 
his pencill and colours. Some Indians which are good and expert 



1 This is the old error about birds of Paradise. 

2 Humming birds. 
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workemen In this Art will represent perfectly In feathers, whatsoever 
they see drawne with the pencill, so as the Painters of Spaine have, 
in this point; no advantage over them. To Don Felipe, the Prince of 
Spaine, his schoolemaster did give three figures or portraitures made 
of feathers, as it were, to put into a Breviary. His Highnes did shew 
them to King Felipe, his father, the which Ms Maiesty, beholding 
attentively, said that hee had never seene, In so small a worke, a 
thing of so great excellency and perfection. One day as they presented 
to Pope Sixtus V another square bigger then it, wherein was the 
figure of St. Francis, and that .they had told him it was made of 
feathers by the Indians, he desired to make triall thereof, touching the 
table with his fingers, to see if it were of feathers, for that it seemed 
strange to see them so properly fitted, that the eye could not lodge 
nor discerne whether they were naturall colours, of feathers, or arti- 
ficiall, done with the pencil!. It is a" goodly thing to see the lustre 
which a greene, an orange tawny like gold, and other fine colours do 
cast, and, beholding them another way, they seeme dead colours. They 
make the best and goodliest figures of feathers in the Province of 
Mechoacan, in the village of Pascanx The manner is with small 
delicate pinsors they pull the feathers from the dead fowles, and with 
a fine paste they cunningly ioyne them together. They take the small 
and delicate feathers of those birds, which in Peru they call Tominejos, 
or others like unto them, which have the most perfect colours in their 
feathers. The Indians (besides these images) did use feathers in many 
other most excellent workes, especially for the ornament of Kings 
and Noblemen, their Temples and Idoiis. There are also other great 
birdes which have excellent and fine feathers, whereof they make 
plumes of sundry colours, especially when they go to warre, inriching 
them with gold and silver very artificially, which was a matter of 
great price. They have the same birdes still, but they are not so 
curious, neither do they make so many gentill devices as they were 
wont. There are other birdes at the Indies, contrarie to these of so 
rich feathers, the which (besides that they are ill favoured) serve 
to no other use but for dung, and yet perchance they are of no lesse 
profits. I have considered this, wondering at the providence of the 
Creator, who hath so appointed that all creatures should serve man. 
In some Hands and headlands, which are ioyning to the coast of Peru, 
wee see the toppes of the mountaines all white, and to sight you would 
take it for snow, or for some white land, but they are heapes of dung 
of sea fowle which go continually thither: and there is so great 
aboundance, as it riseth many elles, yea, many launces in height, 
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which seemes but a fable. They go with boates to these Hands onely 
for the dung, for there is no other profit in them. And this dung is 
so commodious and profitable as it makes the earth yeelde great 
aboundance of fruite. They cal this dung Guano, whereof the valley 
hath taken the name, which they call Lunahuana in the valleys of 
Peru, where they use this dung, and it is the most fertile of all that 
countrie. The quinces, poungranets, and other fruits there, exeeede all 
other in bountie and greatnes; and they say the reason is, for that 
the water wherewith they water it passeth by a land compassed with 
this dung, which causeth the beautie of this fruite. So as these birdes 
have not only the flesh to serve for meate, their singing for recreation, 
their feathers for ornament and beautie, but also their dung serves 
to fatten the ground. The which hath bin so appointed by the 
soveraigne Creator for the service of man, that he might remember 
to acknowledge and be loyall to him from whom all good proceedes. 



CHAP, xxxix. Of Micos or Indian Monkies. 

Throughout all the forests, eyther of these Hands, of the Tierra 
Firme, or of the Andes, there are infinite numbers of Micos or Monkies, 
which are a kind of apes, but very different, in that they have a taile; 
yea, a very long one. And amongest them there are some kinds which 
are thrise, yea fourte times bigger than the ordinary; some are all 
blacke, some bay, some grey, and some spotted. Their agilitie and 
maner of doing is admirable, for that they seeme to have reason and 
discourse to go upon trees, wherein they seeme to imitate birds. Going 
from Nombre de Dios to Panama I did see in Capira one of these 
monkies leape from one tree to an other, which was on the other side 
of a river, making me much to wonder. They leape where they list, 
winding their tailes about a braunch to shake it; and when they will 
leape further than they can at once, they use a pretty devise, tying 
themselves by the tailes one of another, and by this meanes make as 
it were a chaine of many; then doe they launch themselves foorth, 
and the first holpen by the force of the rest takes holde where hee 
list, and so hangs to a bough, and helps all the rest, till they be 
gotten up. It were long to report the fooleries, trickes, traverses, and 
pleasant sportes they make when they are taught, which seeme not 
to come from brute beasts, but from a manlike understanding. I 
sawe one in Cathagena, in the Govemours house, so taught as the 
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things he did seemed Incredible. They sent him to the taverae for 
wine, putting the pot In one hand and the money in the other, and 
they could not possibly gette the money out of Ms hand before he 
had his pot full of wine. If any children mette him In the streete and 
threw any stones at him he would set his pot downe on the one side 
and cast stones against the children till he had assured his way, then 
would he returne to carry home his pot. And which is more, although 
hee were a good bibber of wine (as I have oftentimes seene him drlnke 
when his maister hath given It him) yet would he never touch it untill 
leave was given him. They told me, moreover, that if hee sawe any 
women painted he would fall uppon them, pull off their attire, and 
would seeke to bite them. 

This may be an addition which I have not seene, but I doe not 
thinke there Is any beast in the world approacheth so neare the 
conversation of a man as this monkey doth. They report so many 
things, which for feare I shoulde be thought to give credite to fables, 
or they should be so esteemed, I thinke best to omitte, blessing the 
Author of all creatures, in that hee would create a kinde of beaste 
onely for the recreation and -delight of man. Some report that they 
carried these Micos or Monkies to Solomon from the West Indies, but 
for my parte I holde It was from the East Indies. 



CHAP. XL. Of Vicunas and Tarugas of Peru. 

Amongst the most remarkable things at the Indies of Peru be the 
vicunas and sheepe of the countrie as they call them, which are tract- 
able beasts and of great profite. The vicunas are wilde and the sheepe 
are tame. Some thinke that the vicunas are those which Aristotle, 
Plinie, and other Authors call Capreas, which are wilde goates, and 
in truth they have some resemblance for the lightnes they have in 
the woodes and mountaines, but yet they are no goates, for the vicunas 
have no homes as those have whereof Aristotle makes mention, 
neither are they the goates of the East Indies, from whom they draw 
the bezoar stone; for If they be of that kinde it were a diverse one, 
as in the race of dogges the mastiff is divers from the greyhound. The 
vicunas of Peru are not those beasts which carrie the bezoar stone in 
the Province of New Spaine, which there they cal Bezaars, for that 
they are a kind of stagges or deer; yet do I not know in any part of 
the world there be any of these beasts, but in Pern and in Chile, which 
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are countries ioyning one to another. These vicunas are greater than 
goates, and lesse then calves. Their haire is of the colour of dried 
roses, somewhat cleerer; they have no hornes like stagges and goates. 
They feede upon the highest tops of the mountains, which they call 
Punas. The snowe nor frost doth not offend them, but contrariwise 
they seem to delight in it. They goe in troopes, and runne most lightly; 
when they meete with any travellers or beasts, they fly away, seeming 
very fearefull, and in flying they drive their young ones before them. 
They do not finde that they multiply much ; and therefore the Kings' 
Yncas did defend the hunting of vicunas, if it were not for their feasts, 
or by their commandement. Some complaine, that since the Spaniards 
entred there, they have given too much libertie to hunt the vicunas, 
and by this meanes they are much diminished. The manner the 
Indians use in their hunting, they assemble many men together, to 
the number of 1000 or 2000; yea, more, and invironing a great circuit 
of wood, they hunt their game until they have compassed it in on all 
parts, and by this meanes they commonly take three or foure hundred, 
and so choosing what they list, they let go the rest, especially the 
females for breede. They are accustomed to sheer e these beasts, and 
of their fleece to make coverings and rugges of great value, for that 
this wooll is like to white silke, which lastes long; and as the colour 
is naturall and not died, so is it perpetuall. The stuffes that are made 
of this wooll are very fresh and good in summer, and they hold them 
profitable for the inflammation of the reines and other parts, tempering 
the excessive heate. This wooll hath the like vertue when it is made 
in quiltes, and therefore some use it to that end ? for the triall they 
have made thereof. They say, moreover, that this wooll, or coverings 
made thereof, is phisicall for other indispositions, as for the gowt; 
yet doe I not know- that they have made any certaine triall thereof. 
The flesh of these vicunas is not good, although the Indians eate it, 
and drie it. For the effects of physicke, I will say what I have seene 
uppon the Sierra of Peru. Comming one night into a Tambo or Inne, 
being much afflicted with paine in mine eies, thinking they would fall 
out, the which dooth commonly happen in those partes, for that they 
passe thorow places covered with snow, which is the cause of this 
accident, being troubled with this paine, and out of patience, there 
came an Indian woman, which said to me, "Father, lay this to thine 
eies, and thou shalt be cured." It was a peece of the flesh of vicunas, 
newly killed and all bloody. I used this medicine, and presently the 
pain ceased, and soone after went quite away. Besides these Chacus, 
which is the most common manner of hunting at the Indies, they have 
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used another more private to take them, which is, that comming neere, 
they do cast certaine lines with plummets of lead, which entangle 
their legges, so as they cannot ranne, and by this means they take 
the vicuna. The chiefe reason why this beast is esteemed is, by reason 
of the bezoars stone they finde in them, whereof we will intreate 
heereafter. There is another kinde of beasts, which they call tarugas, 
which likewise are wilde, and more nimble than the vicunas. They are 
greater of body, and more hote. They have soft eares and hanging: they 
goe not in troups as the vicunas. I have not seene them but alone, and 
most commonly in high places. They also drawe bezoars stones from 
these tarugas, which are greater, and have more operation and vertue. 



CHAP. XLI. Of Pacos, Huanacos, and Sheep of Pern. 

There is nothing at Peru of greater riches and profit than the cattell 
of the country, which our men call Indian sheep, and the Indians in 
their generall language call them Llama. For all things well considered, 
it is a beast of the greatest profite and least charge of any that I 
knowe: from them they drawe meate and clothing, as from the sheepe 
of Spain. Moreover, they have the benefite to carry all things they 
have neede of, using them to beare their burthens; and they have no 
neede eyther of shooes or saddles, nor yet of oates, but he serveth his 
inaister for nought, feeding on the grasse hee findes in the fieldes; 
so as God hath furnished them of sheepe and donkeys, and all in one 
beast. And as it is a poore nation, so would hee in this poynt free 
them from charge, for that there is much pasture upon the Sierra; 
and this kinde of cattell hath no neede. of any other charge. There 
are two kindes of these sheepe or Llamas, the one they call Pacos, 
or sheepe bearing wooll, and the others are bare, and have litle wooll, 
so are they better for burthen: they are bigger than great sheepe, and 
lesse than calves, they have a very long necke, like to a camel y whereof 
they have good neede; for, being high of stature, they have need of a 
long necke, else should they be deformed. They are of diverse colours, 
some all white, others all blacke, some grey and some spotted, which 
they call Moromoro. The Indians had great superstitions in choosing 
the beasts for sacrifices, of what colour they should be, according to 
the diversitie of seasons and sacrifices. Their- flesh is good, although 
it be hard, but that of their lambs is the better, and the most delicate 
that can bee eaten; yet th^y eate not many, for that the chiefe fruite 



74 The Green World of the Naturalists 

and profit they yielde is their wooll, to make clothes, and their service 
to carry burdens. The Indians make stuffs of this wooll wherewith 
they clothe themselves, the one is grose and common, which they 
call auasca, and the other fine and delicate, which they call ccompi, 
they make carpets and coverings, and other exquisite workes, which 
last long, and have a very fair lustre, like halfe silke: and that which 
is most rare, is their maner of weaving their workes, being both sides 
alike, so as you shall not find any end in a whole peece. The Ynca 
King of Peru had many chiefe workmen, to make this worke of ccompi; 
and the which, for the most part, were resident in the Province of 
Capachica, ioyning to the great lake of Titicaca. They dye this wooll 
into diverse fine colours, with sundry kindes of hearbes, whereof they 
make many sortes of workes, both coarse and fine. All the Indians, 
both men and women, woorke in the Sierra, and have their loonies 
in their houses, having no neede to buy any stuffes for their necessary 
uses. Of the flesh of these sheepe they make charqui, or dried flesh, 
the which will last very long, whereof they make great accompt. 
They are accustomed to drive troupes of these sheepe with burthens, 
and to go in bandes, three hundred, five hundred, yea, a thousand in a 
company, with wine, mays, coca, c/mfm, 1 quickesilver, and all other 
kindes of marchandise, and of silver, which is the best of all. They 
carry barres of silver from Potosi to Arica, which is three score and 
tenne leagues. I have often wondered to see these troupes of sheepe 
laden with a thousand or two thousand barres of silver, and much 
more, which is above three hundred thousand ducats, without any other 
guard or escort than some Indians, which serve onely to guide these 
sheepe, and to lade and unlade them, or at the most, some few Spanr 
iardes; and they sleepe all night in the middest of the fieldes, without 
other guarde; and yet in so long a way and so weake a guarde, they 
never finde want or losse of anie thing in so great a treasure of silver, 
so safe is the way in Peru. The burthen which one of these sheepe 
dooth commonly carry is of foure or sixe arrobas. When their voyage 
is long they goe not above two, three, or foure leagues at the most on 
a day. Those that guide those troupes have their fixed halting places, 
where they are assured to have water and pasture, and there they 
unlade and set uppe their tents, making fire, and dressing their meates, 
which is not painefull, although it be a fleugmatike and slow manner 
of travel]. When there is but one daye's iourney, one of these sheepe 
will beare eight arrobas in weight, or more, and beares this burthen 
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eight or tenne leagues In a day, as the poore souldiers were wont to 
doe when they marched through Peru. This kinde of cattell delights 
most in a cold aire r and for this cause they live upon the Sierra, and 
die in the Llanos, by reason of the heate. Sometimes these sheepe 
are all covered with ice and frost, and yet they continue sound and 
well. The bare sheepe are pleasant to behold, for they will stay upon 
the way, raising uppe their neckes, and will iooke upon any one very 
wistly, and so they remaine a long time, without mooving or any show 
of feare, which giveth occasion of laughter, seeing them thus to stand. 
And yet sometimes they do growe amazed sodainely, and runne away 
with their burthens, even to the highest rockes, so as not being able to 
come unto them, they are constrained to MI them with an harquebuze, 
lest they should loose their barres of silver, which they sometinles carry. 
The Pacos will grow reasty under their burdens, lying downe, and will 
endure to be cutte in a thousand peeces before they wil rise when this 
humor takes them; v/hereof the proverb growes in Peru, to say that 
one is reastie, to signifie he is obstinate; for that when any of these 
beasts is moodie, it is with excesse. The remedy they have is, to stay 
and sit downe by the Paco, making much on him, until the fit be past, 
and that he rise: and sometimes they are forced to stay two or three 
houres. They have a disease like to scabbes, which they call Caracke, 
whereof they commonly die. The Antients had a remedy, to bury them 
quicke that had the Carache, lest they shoulde infect the rest, being 
a very contagious disease, and goes from one to another. An Indian 
that hath one or two of these sheepe is not reputed poore, for one of 
them is woorth sixe or seaven peeces of assay, and more, according 
to the time and place. 
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THIS WAS A STEBILE CENTURY. SPAIN HAD SKETCHED IN WITH NUMEBOI7S 

expeditions the broad panorama of her American possessions, and she 
had allowed to be published just enough on America to assuage the 
curiosity of Europe for the newly discovered lands. But no more. It 
was a century of Spanish consolidation and exclusivism. Having 
failed in the destruction of England, Spain now dropped her iron cur- 
tain on South America, ringed her possessions with guardia costas, put 
her vessels under convoy, and set back to exploit her far-flung riches. 
The seething period of Renaissance curiosity was gone now; no longer 
did naturalists collect the life histories of the strange animals that so 
enthralled all Europe, no longer did herbalists seek out new things 
from the Green World. It was the period of inquisitions and prohibi- 
tions; it was the age of the padres. The seventeenth century is filled 
with stories of the traveling padres, their imaginings, their conversions, 
their missions. But for the whole century not a word published on 
natural history. If one excludes the numerous translations of Acosta 
and the publication of Antonia de Heirara's General History both 
works of the previous century then in truth is was an era of sterility. 
But not quite there were the pirates. It is to the pirates we must 
look for our few glimpses under the curtain. English freebooters had 
been at their work of assaulting the Spanish-American citadel since the 
time of Elizabeth. First Drake, Hawkins, Cavendish and Frobisher; 
and then, as the century settled down to calculated outspewing of 
blood and iron, came Morgan, the Cookes, the Davises, Bart Sharp, 
Ringose, Cowley, and, of a milder nature and of considerable literary 
prowess, Lionel Wafer and William Dampier. Though the career of 
privateer was hardly conducive to literary effort, yet it was Dampier 
and Wafer who, alone of that century, have left us records of the 
natural things of South America. 
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THB FAME |)F THIS MAN OF UNRECORDED BIRTH, LlONEb WAFH&, 

"Cfayrgeon" to the buccaneers, rests upon a pause in Ms piratic life, 
when he was obliged to spend four months in 1681 among the wild 
Indians of Darien. The wonderful adventures described in his book 
A New Voyage & Description of the Isthmus of America won him a 
place among the immortals. Who this Lionel Wafer, or De La Wafer, 
was, no one knows. There is no word portrait of him; he had neither 
wife nor child, nor does he mention a family other than a brother who 
was employed in Jamaica. That he had more than the usual run of 
casual learning for the seventeenth century is obvious from his writings, 
for his craftsmanship is good and his observations accurate. That 
he was a "surgeon" means nothing, for in those times a barber and 
a surgeon were the same thing. 

, We find him at sea at the age of seventeen, apprenticed to a surgeon 
for whom he acted as "lobo!ly-boy n one who administered lobolly 
gruel to patients; there presumably he learned his profession of "saw- 
bones." He spent some time a-ship in Sumatra, then holed up a while 
at Jamaica, and finally joined up with a band of buccaneers. 

Captain Cook engaged Wafer as "chyrgeon" to accompany a body 
of acrid-looking villains he had assembled for a march through the 
wilds of Darien to the Gulf of Miguel on the Pacific, Unsuccessful 
in attacking Panama City, they seized a Spanish ship called Santissima 
Trinidad and began sacking the port-cities of the Pacific. In May 
1681, while crossing the Isthmus, an accident occurred which provided 
Wafer with the elements of his Immortality. "I was sitting on the 
Ground near one of our Men who was drying Gunpowder in a Silver 
Plate, but not managing it as he should, it blew up and scorch'd my 
knee to that degree that the Bone was left bare." Unable to keep up 
with the march, Wafer was left behind with the Cunas Indians who 
"apply'd to his Knee from Herbs." 

He remained among the Cunas for four months, and during this 
time he systematically gathered together all data on animals, plants, 
G 79 
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and man which, when he was quit of his Green Hell, he a 

book. After other adventures at sea on the Bachelor's Delight, visiting 
the isle of Juan Fernandez, the Galapagos, Brake's Isle and other 
piratic hauntSj Wafer made his way to Point Comfort in Virginia 
"where [he] thought- to settle." But he met with troubles the 
"troubles" being the new laws of Charles II outlawing piracy." Wafer 
was suspect. The Governor of Virginia seized his 1158 pieces of eight, 
his 162 pounds of plate, and his 1% ounces of gold, together with 
several suits of clothes, ard silks and cloth to the value of 40; and 
Wafer was tossed into a fetid jail, along with Davis and Hingston. 
Released after several months, the buccaneer-surgeon made his way 
to England in 1690 7 with his "small quantity of plate." In 1699 ap- 
peared the first edition of A New Voyage & Description of the 
Isthmus of America. 

We next hear of Wafer in connection with the Scot's adventure at 
Darieiij when he was questioned by Parliament on the extent of his 
involvement. He was still living in 1704, perhaps in London, perhaps 
In Wapping, the lair of the sea rovers, when a second edition of his 
book was asked for by a books'eller. It was issued, with the author's 
-revisions. But that is all we know of the estimable Lionel Wafer, 
"chyrgeon" to the buccaneers. 



OF THE TREES, FRUITS, &C. IN THE ISTHMUS 
OF AMERICA * 

As this Country is very Woody, so it contains great variety of Trees, 
of several Kinds unknown to us in Europe, as well Fruit-Trees as 
others. 

The Cotton-tree is the largest of any, and grows in great plenty in 
most parts of the Isthmus; but I do not remember that I have seen it 
in the Samballoes, or any other of the adjacent Islands. It bears a Cod 
about as big as a Nutmeg, full of short Wool or Down, which when 
ripe bursts out of the Cod, and is blown about by the Wind, and is 
of little use. The chief Advantage that is made of these Trees, is by 
forming them into Canoa's and Periago's; which last differ from the 
other, as Lighters and small Barges do from Wherries. The Indians 
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the Trees hollow; but the Spaniards hew and chisel them; and 
the Wood is very soft and easy to work upon, being softer than Willow. 

The Cedars of this Country are valuable for their heighth and large- 
ness; there are very stately ones on the Continent, but I remember 
not any in the Islands. They grow towards each of the Sea Coasts, 
but especially towards the North. The Wood is very red, of a curious 
fine Grain, and very fragrant. But these are put to no better use than 
the Cotton-trees, serving only to make Canoa's and Periago's. And 
their plenty you may judge of by this, that if the Indians want to 
cut one for a Canoa,- they will not trouble themselves about any a 
Furlong off, tho ? never so fine; having enough usually to fell by the 
side of the River into which they intend to Launch it. 

There are on the Continent several Trees of the Palm-kind, of which 
sort we may reckon the Macaw-tree. It grows in great plenty in 
swampy or moist Grounds ; and I remember not that I saw them any 
where but oa the South-side of the Isthmus, which is mostly of such a 
Soil. It is not very tall, the Body rising streight up to about ten Foot 
or more, surrounded with protuberant Rings at certain distances, 
and those thick-set with long Prickles. The middle of the Tree is a Pith 
like Elder, taking up above half the Diameter of the Body. The Body 
is naked without Branches till towards the top ; but there it puts out 
Leaves or Branches 12 or 14 Foot long, and a Foot and an half wide, 
lessening gradually toward the Extremity. The Rib or Seam of this 
Leaf is beset all along with Prickles, on the out-side; and the Leaf 
it self is jagged about the Edges and as thick as ones Hand, at the 
broader end of it. At the top of the Tree, and amidst the Roots of 
these Leaves grows the Fruit, a sort of Berries sprouting up in Clusters, 
each about the size of a small Pear, but many score of them together. 
They incline to an oval Figure, and are of a yellow or reddish Colour 
when ripe. There is a Stone in the middle, and the outside is stringy, 
and slimy when ripe; of a tart Tast, harsh in the Mouth, yet not 
unpleasant. And -the way of eating the Fruit is to bite the Fleshy part 
from the Stone, and having chew'd it, to spit out the remaining stringy 
Substance. The Indians frequently cut down the Tree only to get the 
Berries; but such of them as are more low and slender, you may bend 
down to your Hand. The Wood of the Tree is very hard, black, and 
ponderous, and is of great use. It splits very easily, and the Indians 
make of it many Conveniencies for their Building and other Occasions, 
splitting the Tree into small Planks or Rafters which they use about 
their Houses. The Men make Arrow-heads of this Wood; the Women 
Needle-Shuttles to weave their Cotton, &c. 
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Upon the Main also grows the Bibby Tree, so called from a Liquor 
which distills from it, and which our English call Bibby. The Tree 
hath a streight sleacier Body no thicker than ones Thigh, but grows 
to a great height, 60 or 70 Foot. The Body is naked of Leaves or 
Branches, but prickly. The Branches put out at the top, and among 
them grow the Berries abundantly, like a Garland round about the 
Root of each of the Branches. The Tree hath all along the inside of it 
a narrow Pith ; the Wood is very hard, and black as Ink. The Indians 
do not cut, but bum down the Tree to get at the Berries. These are 
of a whitish Colour, and about the size of a Nutmeg. They are very 
Oily; and the Indians beat them in hollow Mortars or Troughs, then 
boil and strain them; and as the Liquor cools, they skim off a clear 
Oil from the top. This Oil is extraordinary bitter. The Indians use 
it for anointing themselves, and to mix with the Colours wherewith 
they paint themselves. When the Tree is young they Tap it, and put 
a Leaf into the Bore; from whence the Bibby trickles down in great 
quantity. It is a wheyish Liquor, of a pleasant tart Taste; and they 
drink it after it hath been kept a Day or two. 

There are Coco-trees in the Islands/ but none on the Isthmus that 
I remember ; and no Cacao-trees on either. 

On the Main grows a Tree that bears a Fruit like a Cherry; but full 
of Stones, and never soft. 

On the Main also are Plantains in great abundance, which have a 
Body consisting of several Leaves or Coats, that grow one from under 
another, spiring upwards into an oblong Fruit at the top; the Coats 
or Leaves, which are very long and large, spreading off from the Body, 
and making a Plume all round. None of them grow wild, unless when 
some are brought down the Rivers in the Season of the Rains, and 
being left aground, sow themselves. The Indians set them in Rows or 
Walks, without under-wood; and they make very delightful Groves. 
They cut them down to get at the Fruit; and the Bodies being green 
and sappy, they are cut down with one Stroke of an Axe. 

The Bonano's also grow on the Isthmus very plentifully. They are 
a sort of Plantains. The Fruit is short and thick, sweet and mealy. 
This eats best raw, and the Plantain boil'd. 



coco-nut (Cocos nucifera), whose original home is either tropical America 
or the Pacific (a' question not decided by botanists), was growing on the Pacific 
side of Mexico at the time of the Spanish Conquest (1520) according to Oviedo, 
but not on the Atlantic coast. A palm of such utility, readily propagated, was 
certain to spread rapidly with the advent of Europeans, and has long been culti- 
vated in extensive groves all along the Caribbean littoral. Sir Hans Sloane, 
writing of conditions in 1687, considered it an introduction into Jamaica. 
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On the Islands there are a great many Mammee-trees, which grow 
with a clear, streight Body, to 60 Foot high, or upwards. The Fruit 
is very wholesome and delicious; shap'd .somewhat like a Pound-pear, 
but much larger, with a small Stone or two in the middle. 

The Mammee-Sappota differs something from the other, and is a 
smaller and firmer Fruit, of a fine beautiful Colour when ripe. It is 
very scarce on the Islands', and neither of these grow on the Continent. 

So neither are Sapadillo's found growing on the Isthmus, though 
there is great plenty of them in the Islands. The Tree is not so high 
as those last; it grows without Branches to the top, where it spreads 
out in Limbs like an Oak. The Fruit is very pleasant to the Tast. It 
is small as a Bergamasco Pear, and is coated like a Russet-Pippin. 

On the Isthmus grows that delicious Fruit which we call the Pine- 
Apple, in shape not much unlike an Artichoke, and as big as a Mans 
Head. It grows like a Crown on the top of a Stalk about as big as ones 
Arm, and a Foot and a half high. The Fruit is ordinarily about six 
Pound weight; and is inclos'd with short prickly Leaves like an Arti- 
choke. They do not strip, but pare off these Leaves to get at the Fruit; 
which hath no Stone or kernel in it. Tis very juicy; and some fancy 
it to resemble the Tast of all the most delicious Fruits one can imagine 
mix'd together. It ripens at all times of the Year, and is rais'd from 
new Plants. The Leaves of the Plant are broad, about a Foot long, 
and grow from the Root. 

On the Mam also grows the Prickle Pear, which is a thick-leaved 
Plant about four Foot high, full of Prickles all over. That which they 
call the Pear grows at the Extremity of the Leaf. It's a good Fruit, 
much eaten by the Indian and others. 

There are Popes Heads, as we call them, on the Main. They are a 
Plant or Shrub growing like a Mole-hill, and full of Spurs a Span long, 
sharp, thick and hard, with a black Point. They make a very good 
Fence, galling the Feet and Legs of any who come among them. 

They have Sugar-Canes on the Isthmus; but the Indians make no 
other use of them, than to chew them and suck out the Juice. 

There is on the Islands , a Tree which is called Manchinel, and its 
Fruit the Manchinel Apple. 'Tis in Smell and Colour like a lovely 
pleasant Apple, small and fragrant, but of a poisonous Nature; for if 
any eat of any Living Creature that has happen'd to feed on that 
Fruit, they are poisoned thereby, tho* perhaps not mortally. The Trees 
grow in green Spots; they are low, with a large Body, spreading out 
and full of Leaves. I have heard that the Wood hath been us'd in fine 
carv'd or inlay'd Works ; for it is delicately grain'd. But there is danger 
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in cutting it, the very sap being so poisonous, as to blister the part 
which any of the Chips strike as they fly off. A French-man of our 
Company lying under one of these Trees, in one of the Samballoes, 
to refresh himself, the Rain-water trickling down thence on his Head 
and Breast, blistered him all over, as if he had been bestrewed with 
_ Cantharides. His Life was saved with much difficulty; and even when 
cured, there remained Scars, like those after the Small-Pox. 

The Maho Tree, which grows here is about as big as an Ash. An- 
other sort of Maho, which is more common is smaller, and grows in 
moist swampy Places, by the sides of Rivers, or near the Sea. Its Bark 
is ragged like tattered Canvass; if you lay hold on a piece of it, 'twill 
rip off in Strings to the top of the Tree; the Strings are of a great 
length, slender, and very strong. Ropes are made of it for Cables, 
and Rigging for small Vessels, The way the Indians order it, is thus: 
they strip off- the Bark in great flakes: out of them they draw greater 
or lesser Strings as they please. These they beat and clean, and twist 
into Threads and Cords, by rolling them between the Palm of the 
Hand, and the top of the Knee or Thigh, as our Shoemakers twist 
their Ends, but much quicker. Of these they make Nets for Fishing, 
but only for great Fish as Tarpoms, or the like. 

The Tree which bears the Calabash is short and thick, the Calabash 
grows up and down among the Boughs, as our Apples do. It is of a 
Globular figure, the out-side of it an hard Shell, holding the quantity 
of 2, 3, 4, or 5 Quarts. These Shells the Indians use as Vessels for many 
occasions. There are two sorts of these Trees, but the difference is 
chiefly in the Fruit; that of the one being sweet, the other bitter. The 
Substance of both is Spongy and Juicy. That of the sweeter sort does 
yet incline to a tart, sourish Tast. The Indians, however, eat them 
frequently in a March, tho* they are not very delightful. They only 
suck out the Juice, and spit out the rest. The bitter sort is not eatable, 
but is very Medicinal. They are good in Tertian's; and a Decoction 
of them in a Clyster is an admirable Specifick in the Tortions of the 
Guts or dry Gripes. The Calabash Shells are almost as hard as those 
of the Coco-nuts, but not half so thick. The Darien Calabash is 
painted, and much esteem'd by the Spaniards. 

There are Gourds also which grow creeping along the Ground, or 
climbing up Trees in great quantities, like Pompions or Vines. Of 
these also there are two Sorts, a Sweet and a Bitter, the Sweet eatable, 
but not desirable; the Bitter medicinal in the Passio Iliaca, Tertian's, 
Costiveness, &c. taken in a Clyster. But the Indians value both sorts 
for their Shells; and the larger sort of these serve them by way of 
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Palls and Buckets, as do for Dishes, Cups, Drinking- 

Vessels. 

They have a Plant also which is of good use to them, caiFd by us 
Silk-Grass; tfao 1 'tis indeed a kind of Flag. It grows in great quantities 
in moist Places on the sides of Hills. The Roots are knobbed, and 
shoot out into Leaves like a Sword-blade, as thick as ones Hand in 
the middle of the Leaf towards the Root, thinner towards the Edges 
and the top; where it ends In a sharp Point, altogether like our Flags, 
save that the Leaf is broader, and a yard or two in length, and 

jagged at the Edges like a Saw or some Reap-hooks. The Indians cut 
these Leaves when of a convenient Growth, and having dried them 
well in the Sun, they beat them into Strings like fine Flax, extraordinary 
strong, beyond any of our Flax or Hemp, for the Leaf it self seems to 
be nothing but a Congeries of Strings inclos'd with a Skin on each 
side. They twist these Strings as they do those of the MaAo-tree ? and 
make of them Ropes for Hammocks, Cordage of all sorts, but especially 
a finer Mnd of Nets for small Fish, In Jamaica the Shoomakers use 
this for Thread to sew with, as being stronger than any other. The 
Spanish Women make Stocking of it, which are call'd Silk-grass 
Stocking, are sold very dear. They make of it also a Mnd of 
yellowish Lace, which is much bought and worn by the Mostesa- 
woinen in the West-Indian Plantations. 

There grows here a Tree about the bigness of an Elm, the Wood 
of which is very light, and we therefore call it Light-Wood. The Tree 
is straight and well-bodied, and has a great Leaf like a Wall-nut. A 
Man may carry on his Back a great quantity of the Wood when cut 
down: Its Substance resembles Cork, and is of a whitish Colour; but 
the Grain of it is rougher than Fir, or' courser yet, like that of the 
Cotton-tree. I know not whether it has that spongy Elasticity that 
Cork has; yet I should think it an excellent Wood for making Tomkins, 
or Stopples for the Muzzles of great Guns. 'Tis so very light in Water 
that three or four Logs of it, about as thick as ones Thigh and about 
- four Foot long, shall make a Rafter on which two or three Men may 
go out to Sea. The Indians make large Rafters of it upon occasion, 
after this manner: they take Logs of this Wood not very big, and 
bind them together collaterally with Mafto-Cords, making of them a 
kind of Floor. Then they lay another Range of Logs across these, at 
some distance from each other, and peg them down to the former with 
long Pins of Macaw-wood; and the Wood of the Float is so soft, and 
tenacious withal, that it easily gives admittance to the Peg upon 
driving, and closes fast about it. The Floats, were they boarded, would 
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resemble our Dyers-floats in the Thames at London; and the Indians 
use them chiefly for Passage cross a great River where Canoa's' or 
"other Trees are wanting; or for Fishing. 

Another Tree they have which we call White-wood. The Body of it 
grows in heighth about 18 or 20 Foot, like a large Willow, and about 
as thick as ones Thigh. The Leaf is like Senna, very small. The Wood 
is very hard, close and ponderous, and exceeding White, beyond any 
European Wood that ever I saw, and of a very fine Grain, so that I 
cannot but think it would be very good for inlaying, or other Cabinet- 
work. I never saw this Tree any where but in this Isthmus. 
. They have Tamarinds here of the brown sort, and good, but not well 
Mamir'd. The Tree is a fair spreading one, and very large of the kind. 
The Tree grows usually in a sandy Soil, near a River. 

The Tree also that bears the Locust-fruit grows here. The Wild 
sort is found in great abundance, 'tis not much unlike the Tamarind. 

They have a Bastard-Cinnamon also, bearing a Cod shorter than a 
Bean-cod, but thicker, it grows only on the Main. 

Bamboes grow here but too plentifully, like a Briar, whole Copses 
of them. The Branches or Canes grow in clusters 20 -or 30 or more 
of them from one Root, and guarded with Prickles. They render the 
Places where they grow almost impassable, which are generally 
swampy Grounds, or the sides of Rivers, They are found mostly on 
the Main, the Islands having only some few of them. 

The Hollow Bamboes are on the Main only. They grow twenty or 
thirty Foot in heighth, and as thick as ones Thigh. They have Knots 
all along at the distance of about a Foot and an half. All the Space 
from Knot to Knot is hollow, and of the Capacity usually of a Gallon 
or more, and these are serviceable on many Occasions. The Leaves of 
this Shrub are like Eldern-leaves, in a Cluster at the top of each Cane ? 
and these also grow thick together in Copses. 

Mangrove-Trees grow out of the Water, both in the Islands and the 
Main, rising from several Roots like Stilts entangled one among an- 
other. The Roots or Stumps appear some Feet above Water, rising 
from a pretty depth also from under the Surface of it, and at length 
they unite all together, Arbour-wise, into the Body of a lusty tall Tree, 
of a Foot or two Diameter. There is scarce any passing along where 
these Trees grow, the Roots of them are so bended together. The Bark 
of the Mangroves that grows in Salt Water is of a red Colour, and is 
us'd for tanning of Leather. I have some Reason to think that the 
Tree from whence the Peruvian or Jesuits Bark is fetcht is of the 
Mangrove kind; for when I was last at Arica in 'Peru, I saw a Caravan 
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of about 20 Mules with this Bark just come in, and then unlading at a 
Store-house.- One of our Company, who spake Spanish, ask'd a Spaniard 
who guided the Drove, from whence he fetched that Bark? He an- 
swered, from a great fresh Water Lake behind a Mountain a great 
way within Land; at the same time pointing ^at a very high Ridge of 
Hills we saw at a great distance from us, and the Sea. Being further 
examined as to the Tree it grew on, he so described it, by these intangled 
Stilts, and other Particulars, that our Interpreter said to him. Sure it 
must be a Jlf angrot>e-Tree! The Spaniard answered, Yes, a fresh-water 
Mangrove. Yet he said it was a very small Tree, which the Mangrove 
is not, unless this should be a Dwarf kind of it. We brought away with 
us several Bundles .of this Bark, and I found it to be the right sort, 
by the frequent use I made of it in Virginia and elsewhere; and 1 have 
some of it now by me. 

They have two sorts of Pepper, the one called Bell-Pepper, the other 
Bird-Pepper, and great quantities of each, much used by the Indians. 
Each sort grows on a Weed, or Shrubby Bush about a Yard high. The 
Bird-Pepper has the smaller Leaf , and is by the Indians better esteemed 
than the other, for they eat a great deal of it. 

There is on the Main a Red sort of Wood that might be of good use 
for Dyers. It grows mostly towards the North-Sea Coast, upon a River 
that runs towards the 1 Samballoes, about two Miles from the Sea-shore. 
I' saw there great quantities of these Trees: They are thirty or forty 
Foot high, about as big as ones Thigh, and the out-side is all along 
full of Cavities or Notches in the Bark. When the Wood is cut, it 
appears of a Yellowish Red. With this, and a kind of Earth which 
they have up the Country, the Indians die Cottons for their Hammocks 
and Gowns. I tried a little of it, which upon boiling two Hours in fair 
Water, turn'd it Red as Blood. I dipt therein a piece of Cotton, which 
it died of a good Red; and when I wash'd it, it tum'd but a little paler, 
which I imputed to the want only of something to fix the Colour; 
for no washing could fetch out the Tincture. Twas a bright and 
glossy Red, very lively. 

The Indians have several Roots which they plant; especially Potato's, 
which they roast and eat 

They do the same also by Yams, of which they have two sorts, a 
White and a Purple. 

They have a Root calPd Cassava, not much unlike a Parsnip. There 
are two sorts also of these, a Sweet and a Poisonous. The Sweet Sort 
they roast and eat as they do Potato* or Yams. Of the Poisonous they 
make Bread, having first press J d out the Juice, which 'is noxious. Part 
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of the remaining Substance they grate to a Powder; and having a 
Baking-stone or Trivet set over a Fire ? they strew the Flower over the 
hot Stone gradually, which bakes it all to a Cake, the bottom hard- 
bak'd and brown, the -rest rough and white, like our Oat-cakes; they 
use to hang them on the Houses or Hedges, where they dry and grow 
crisp. In Jamaica they use them frequently instead of Bread; and so 
in other of the West-Indian Islands. 

These Indians have Tobacco among them. It grows as the Tobacco 
in Virginia, but is not so strong, perhaps for want of transplanting and 
manuring, which the Indians don't well understand ; for they only raise 
it from the Seed in their Plantations. When 'tis dried and cured they 
strip it from the Stalks; and laying two or three Leaves upon one 
another, they roll up all together side- ways into a long Roll, yet leaving 
a little hollow. Round this they roil other Leaves one after another, 
in the same manner but close and hard, till the Roll be as big as ones 
Wrist, and two or three Feet in length. Their way of Smoaking when 
they are in Company together is thus: a Boy lights one end of a Roll 
and burns it to a Coal, wetting the part next it to keep it from wasting 
too fast. The End so lighted he puts into his Mouth, and blows the 
Smoak through the whole length of the Roll into the Face of every one 
of the Company or Council, tho' there be 2 or 300 of them. Then they, 
sitting in their usual Posture upon Forms, make, with their Hands 
held hollow together, a kind of Funnel round their Mouths and Noses. 
Into this they receive the Smoak as 'tis blown upon them, snuffing it 
up greedily and strongly as long as ever they are able to hold their 
Breath, and seeming to bless themselves, as it were, with the Refresh- ' 
ment it gives them. , 

Of the Animals: 'and first of 'Beasts and Reptiles. 

The Variety of Beasts in this Country is not very great; but the 
Land is so Fertile, that upon clearing any considerable part of the 
Woods it would doubtless afford excellent Pasture, for the maintaining 
black Cattle, Swine, or whatever other Beasts 'tis usual to bring out of 
Europe into these Climates. 

The Country has of its own a kind of Hog, which is calFd Pecary y not 
much unlike a Virginia Hog. 'Tis black, and has little short Legs, yet 
is pretty nimble. It has one thing very strange, that the Navel is not 
upon the Belly, but the Back. And what is more still, if upon killing a 
Pecary the Navel be not cut away from the Carkass within three or 
four Hours after at farthest,, 'twill so taint all the Flesh, as not only 
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to render it unfit to be eaten, but make it stink insufferably. Else 
? twill keep fresh several Days, and is very good wholesome Meat, 
nourishing and well-tasted. The Indians barbecue it, when they would 
keep any of it longer. The manner in which they do it I shall describe 
elsewhere. These Creatures usually herd together, and range about 
in Droves; and the Indians either hunt them down with their DogSj 
and so strike them with their Lances, or else shoot them with their 
Arrows, as they have opportunity. 

The Warree is another kind of Wild-Hog they have, which is also 
very good Meat. It has little Ears, but very great Tusks; and the Hair 
or Bristles ? tis covered with -are long, strong and thickset, like a course 
Purr all over its Body. The Warree is fierce, and fights with the 
Pecary, or any other Creature that comes in his way. The Indians hunt 
these also as the other, and manage their" Flesh the same way, except 
only "as to what concerns the Navel; the singularity of which is 
peculiar to the Pecary. 

They have considerable store of Deer also, resembling most- our Red 
Deer; but these they never hunt nor kill; nor will they ever eat of their 
Flesh, tho* 'tis very good; but we were not shy of it. Whether it be 
out of Superstition, or 'jx any other Reason that they forbear them, 
I know not. But when they saw some of our Men killing and eating 
of them, they not only refused to eat with them, but seem'd displeased 
with them for it. Yet they preserve the Horns of these Deer, setting 
them up in their Houses; but they are such only as they shed, for I 
never saw among them so much as the Skin or Head of any of them, 
that might shew they had been kill'd by the Indians; and they are 
too nimble for the Warree, if not a Match for him. 

The Bogs they have are small, not well-shap'd, their Hair rough 
and stragling, like our Mungrels. They serve only to bark and start 
the Game, or by their barking give notice to the Hunters to shoot 
their Arrows. They will run about in this manner from Morning to 
Night; but are such meer whiffling Curs, that of 2 or 300 Beasts started 
in a Day, they shall seldom kill above two or three ; and these not by 
running them down, but by getting them at a Bay and besetting them, 
till the Hunters can come up with them. Large strong Dogs would 
make better Work here; and it might be a very acceptable Thing to 
the Indians to transport hither a Breed of such. But then they must 
keep to their Houses, or they would be in danger of running Wild, in 
this Country. 

Here are Rabbits, ealPd by our English, Indian Gonies. They are as 
large as our Hares; but I know not that this Country has any Hares. 
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These Rabbits have no Tails, and but little short Ears ; and the Claws 
of their Feet are long. They lodge in the Roots of Trees, making no 
Borrows; and the Indians hunt them, but there is no great plenty of 
them. They are very good Meat, and eat rather moister than ours. 

There are great Droves of Monkeys, some of them white, but most of 
them black; some have Beards, others are beardless. They are of a 
middle Size, yet extraordinarily fat at the dry Season, when the Fruits 
are ripe; and they are very good Meat, for we ate of them very 
plentifully. The Indians were shy of eating them for a while ; but they 
soon were persuaded to it, by seeing us feed on them so heartily. In 
the Rainy Season they have often Worms in their Bowels. I have 
taken a handful of them out of one Monkey we cut open; and some 
of them 7 or 8 Foot long. They are a very waggish kind of Monkey, 
and plaid a thousand antick Tricks as we march 'd at any time through 
the Woods, skipping from Bough to Bough, with the young ones 
hanging at the old ones Back, making Faces at us, chattering, and, 
if they had opportunity, pissing down purposely on our Heads. To 
pass from top to top of high Trees, whose Branches are a little too 
far asunder for their Leaping, they will sometimes hang down by one 
anothers Tails in a Chain ; and swinging in that manner, the lowermost 
catches hold of a Bough of the other Tree, and draws up the rest 
of them. 

Here are no Bullocks, Horses, Asses, Sheep, Goats, or other such 
Beasts as we have for Food or Service. They are exceedingly pester'd 
with Mice and Rats, which are mostly Grey; and a Brood of Cats 
therefore to destroy these, might be as acceptable a Present to them 
as better Dogs for their Hunting. When I left the Isthmus^ 2 of the 
Indians who came aboard the same Vessel at the Samballoe's, went a 
Cruising with us towards the Corn-Islands and Cartagene, and when 
they were disposed to return, and we were studying to oblige 'em with 
some Present, one of them spied a Cat we had aboard, and beg'd it, 
which we had no sooner given him, but he and his Consort, without 
staying for any other Gift, went immediately into their Canoa, and 
padled off with abundance of Joy. They had learnt the use of Cats 
while they were aboard. 

They have Snakes, but of what kind I don't well remember; nor did 
I see or hear any Rattle-Snakes. Spiders they have many, very large, 
but not poisonous. They have Lice in their Heads; which they feel 
out with their Fingers, and eat as they catch them. 

There is a sort of Insect like a Snail in great plenty among the 
Samballoe's, which is calPd the Soldier-Insect; but I don't remember 
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I saw any of them upon the Main. The reason, of the Name, Is because 
of the Colour; for one third part of Ms Body, about his Head, which 
is out of the Shell, is in Shape and Colour like a boil'd Shrimp, with' 
little Claws, and 2 larger like those of a Crab. That part within the 
Shell, the Tail especially, is eatable, and is good Food, very well tasted 
and delicious, like Marrow. We thrust a Skuer through this part, and 
roast a pretty many of them in a row. The forepart is bony, and use- 
less. They feed upon the Ground, eating what falls from Trees, and 
they have under the Chin a little Bag, into which they put a reserve 
of Food. Beside this, they have in them a little Sand Bag, which .must 
always be taken out when they are to be eaten. This Bag is com- 
monly pretty full of Sand: and Conchs and Welks,.and other Shell-fish, 
have usually Sand in a Vessel" that runs the length of the Body, in 
mamer of a Gut, which "we are fore'd to take out, for else they would 
be gritty in ones Teeth. If these Soldiers eat of any of the Manckineel- 
Apples which drop from the Trees, their Flesh becomes so infected with 
that virulent Juice, as to poison in a manner those who eat of it, and 
we have had some of our Company very sick by eating such as had 
fed on Manchineel; but after a while 'twould wear off again, without 
further damage. The Oil of these Insects is a most Sovereign Remedy 
for any Sprain or Contusion. I have found it so, as many others have 
lone frequently. The Indians use it that way very successfully, and 
many of the Privateers in the West-Indies, and our Men sought them 
as much for the Oil as for the sake of eating them. The Oil is of a 
yellow Colour, like Wax, but of the Consistency of Palm-Oil. 

On the Samballoe's I think there are also Land-Crabs, tho* but few. 
But in the Carib bee-Islands, among which I have 'been Cruising, and 
especially on Anguilla, they are very numerous, and some very large, 
as big as the largest Sea-Crabs that are sold at London. They have 
them also in other of the West-India Islands; but on Angwlla they 
swarm; and a little Island near it has such multitudes of them, that 'tis 
ealPd Crab-Island. They are excellent good Meat, and are the main 
Support of the Inhabitants, who range about a Crabbing, as they call 
It. After a Shower of Rain they will come abroad; and then is the 
best time to look out for them. They live in Holes or Burrows like 
Rabbits, which they dig for themselves with their Claws. When they 
are upon the March they never go about, nor turn their Backs, but 
crawl over any thing that lies in their way, guarding with their great 
Claws, while they creep with the small ones; and whatever they lay 
hold of they pinch very severely. The Inhabitants of some of these 
Isles, when they take any of them, put them for three or four ]>ays 
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Into a piece of Potato-ground, to fatten them ; for which they are said 
to eat much the better. 

Alligator's and Guano's x which are also ery good Meat, especially 
the Tail of the Alligator, I have eaten in several Parts of the West- 
Indies; but 1 don't remember my seeing either of them in the Isthmm. 
The Guano is all over very good Meat, prefer'd to a Pullet or Chicken, 
either for the Meat or Broth. Their Eggs also are very good; but 
those of the Alligator have too much of a musky Flavour, and some- 
times smell very strong of it. There are up and down the Isthmus a 
great many Li2ards ? green, and red-speckled; but those in the Swampy 
Land and Thickets look more black or rusty. They are none of them 
large; generally less than a Span. I never saw the Indians eat of them. 
They are pretty innocent familiar Creatures, and the Indians suffer 
them to creep up and down their Houses. 

They have Frogs and To'ads, and other smaller Insects; but I took 
no particular Notice of them. 

The Birds, and Flying Insects 

They have several sorts of Birds, some of Kinds unknown to us; 
and remarbable both for their Beauty, and the good Relish of their 
Flesh. 

There is one stately kind of. Land-bird, pretty common among the 
Woods on the Isthmus, which is calPd by the Indians Chicaly-Chicaly. 
Its Noise is somewhat like a Cuekow's, but sharper and quicker. ? Tis 
a large and long Bird, and has a long Tail, which he carries upright 
like a Dunghill Cock. His Feathers -~e of great variety of fine lively 
Colours, red, blue, &c. The Indians mak_e a sort of Aprons, sometimes, 
of the Feathers which grow on his Back; but these they seldom wear. 
This Bird keeps mostly on the Trees, flying from one to another, and 
but rarely to the Ground. He feeds on Fruit. His Flesh is blackish, 
and of a course Grain, yet pretty good Meat, 



1 Iguanas: -thick-tongued lizards of the Iguanidae family; all feed on leaves 
and other soft vegetation. Dampier says that in the Galapagos Islands "guanoes" 
are fat, tame, and very good to eat; "their flesh is much esteemed by Privateers, 
who commonly dress them for their sick men; for they make very good Broath". 

Almost all the Iguanidae are natives of the New World tropics; most commonly 
seen in Caribbean regions Is the brilliant green Iguana tuberculatus, often 5 ft. 
long, whose habitat is in trees near streams. Easily knocked over or caught in 
the water, they are not easily killed; and although hunted continually for their 
white, delicate flesh, and for the soft-shelled, heavily-yolked eggs (which, dried 
and stored, keep for many weeks) they are sufficiently prolific to withstand 
centuries of attack. 
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The Quam is also a large long Land-bird. He feeds 
Fruits, and flies up down the Trees. His Wings are of a Dun 
Colour, but his Tail is very dark, short, stumpy, and upright. This 
Bird is much better Meat than the other. 

There is also a Russet-coloured Land-bird, shaped not unlike a 
Partridge ; but has a longer Neck and Legs, yet a short Tail. He runs 
most on the Ground, and seldom flies. His Flesh is very good Meat. 

The Corrosou is a large, black Land-bird, heavy and big as a Turkey- 
hen; but the Hen is not so black as the Cock. The Cock has on his 
Head a fine Crown or Comb of yellow Feathers, which he moves to 
and fro as he pleases. He has Gills also like a Turkey; but the Hen 
has neither Flume nor Gills. They live on the Trees, and .feed on 
Fruits. They Sing or make a Noise big and gross, yet very sweet and 
delightful, especially to the Indians, wfa0 indeavour to imitate them. 
And the Indians and they will sometimes answer one another this way, 
and the Indians discover their Haunts by it. The old ones also call 
their yong ones by this Sound. The Flesh is somewhat tough, but 
otherwise very good and well-tasted Meal The Indians either throw 
the Bones of the Corrosou into the River, or make a Hole and bury 
them, to keep them from their Dogs, being thought unwholsome for 
the Dogs to eat; and the Indians say they will make the Dogs run mad. 
Neither do the English in the West-Indies let the Dogs eat of them. 
The Indians shoot down all these Birds 'with their Arrows. 

They have Parrots good store, some blue and some green, for Shape 
and Size like "the generality of the Parrots we have from Jamaica. 
There is here great variety of them, and they are very good Meat. 

They have also many Parakites, most of them Green; generally 
much the same as in other Places. They don't sort with the Parrots, 
but go in large Flights by themselves, 

Jfacaw-birds are here also In good plenty. Tis shap'd not much 
unlike a Parrot, but is as large again as the biggest of them. It has a 
Bill like a Hawk's; and a bushy Tail, with two or three long stragling 
Feathers, all Red or Blue. The Feathers all over the Body are of 
several very bright and lovely Colours, Blue, Green and Red. The 
Pinions of the Wings of some of them are all Red, of others all Blue, 
and the Beaks yellow. They make a great Noise in a Morning, very 
hoarse and deep, like Men who speak much in the Throat. The Indians 
keep these Birds tame, as we do Parrots, or Mag-pies. But after they 
have kept them close some time, and taught them to speak some Words 
in their Language, they suffer them to go abroad in the Day-time into 
the Woods, among the wild ones; from whence they will on their own. 
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accord return in the Evening to the Indian's Houses or Plantations, 
and give notice of their arrival by their fluttering and prating. They 
will exactly imitate the Indian's Voices, and their way of Singing, and 
they will call the Chicaly-Chicaly in its own Note, as exactly as the 
Indians themselves, whom I have observed to be very expert at it. 'Tis 
the most beautiful and pleasant Bird that ever I saw; and the Flesh 
is sweet-tasted enough, but black and tough. 

There is also a sort of Wood-pecker, with such a long slender Bill as 
that kind of Birds have. These have strong Claws, wherewith they 
climb up and down the Bodies of Trees, and stick very close to them. 
They are pied like our Mag-pies, white and black; but more finely, 
being a smaller Bird; The Flesh is of an earthy unpleasant Tast. I 
tasted of them as I was travelling with my Companions, for Hunger 
then made us glad of any thing of Food; but the Indians don't eat 
of them. 

They have great plenty of Poultry tame about their Houses, of 2 
sorts, a greater and a less. The larger sort are much like ours, of 
different Colours and Breed, as Copple-crown'd, the common Dunghil 
Cock and Hen, and of the Game kind; tho' these Indians don't delight 
in Cock-fighting as those of Java do. The smaller sort are feathered 
about the Legs like Carrier-pigeons, and have very bushy Tails, which 
they carry upright; and the tips of the Wings are generally black. 
This small sort keep apart from the other. They all keep the same 
Crowing Season, before Day, as our Cocks do. They are constantly 
about the Houses, not ranging far into the Woods; and both their 
Flesh and their Eggs are as well-tasted as any we have in England; 
and they are generally fatter; for the Indians give them Maiz good 
store, which is very fattening. 

These are all the kinds of Land-birds I noted among them, though 
there are many small ones which I did not so particularly observe; 
and these generally very pretty and musical. 

About the Samballoes and the other Islands, and the Sea-Coast, on 
the North-side especially, there are great numbers of Sea-fowl. The 
South-Sea Coast, more to Windward, has many of them too; but 
whether it be that the Bay of Panama does not afford so many Fish to 
invite them, for 'tis not near so well-stock'd with Fish as the Coast 
about the Samballoes, there are but very few Sea-fowl on the South- 
Sea Coast of the Isthmus, to what there are on the North-Coast; and as 
to Pelicans particularly, which are very frequent among the Samballoes, 
and all along the West-India Coasts, I don't remember that I ever saw 
one of them any where in the South Seas, 
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The Pelican is a large Bird, with a great Beak, short-legg'd like a 
Goose; and has a long Neck, which it holds upright like a Swan. The 
Feathers are of dark Grey; 'tis Web-footed. Under the Throat hangs 
a Bag or Pouch, which, when fill'd, is as large as both ones Fists. The 
Substance of it is a thin Membrane, of a fine, grey, ashy Colour. The 
Seamen kill them for the Sake of these Bags, to make Tobacco- 
pouches of them; for, when dry, they will hold a Pound of Tobacco; 
and by a Bullet hung in them, they are soon brought into Shape. 
The Pelican flies heavy and low; we find nothing but Fish in his Maw, 
for that is his Food. His Pouch, as well as Stomach, has Fish found 
in it, so that it seems likely that the Pouch is a Bag intended to keep 
a Reserve of Food. I have never seen any of the old Pelicans eaten; 
but the young ones are said to be Meat good enough, but I have never 
eaten of any of them. 

There are Cormorants also among the SambaUoes, which for Size and 
Shape are like Ducks, but rather less. They are black, but have a white 
spot on the Breast. Tho' they are Web-footed, as other Water- fowl 
are, yet they pitch on Trees and Shrubs by the Water-side. I have 
never heard of any one's eating of these, for their Flesh is thought to 
be too course and rank. 

There are a great many Sea-Gulls also and Sea-Pies, on that Coast; 
both of them much like ours, but rather smaller. The Flesh of both 
these is eaten commonly enough, and 'tis tolerable good Meat, but of 
a Fishy Taste, as Sea-fowl usually are. Yet to correct this Tast, when 
we MlPd any Sea-Gulls, Sea-Pies, Boobies, or the like, on any Shore, 
we us'd to make a Hole in the hot Sand, and there bury them for eight 
or ten Hours, with their Feathers on, and Guts in them; and upon 
dressing them afterwards, we found the Flesh tenderer, and the Tast 
not so rank nor fishy. 

There are Bats, on the Isthmus, the Bodies of which are as large as 
Pigeons, and their Wings extended to a proportionable length and 
breadth; with Claws at the Joints of the Wings, by which they cling 
to any thing. They much haunt old Houses and deserted Plantations. 

Of Flying Insects, beside the Moskito's or Gnats before-mention'd, 
there are up and down the Isthmus Wasps and Beetles, and Flies of 
several kinds, particularly the Shining Fly, which shines in the Night 
like a Glow-worm; and where there are many of them in a Thicket, 
they appear in the Night like so many Sparks of Fire. 

They have Bees also, and consequently Hony and Wax. The Bees 
are of two sorts; the one short and thick, and its Colour inclining to 
Red; the other blackish, long and slender. They nest on the tops and 
H 
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in the holes of Trees; which the Indians climb, and thrust their Arms 
Into their Nest, to get the Combs. Their Arms will be covered with 
Bees, upon their drawing them back; yet I never perceiv'd they were 
stung by them. And I have had many of them at a time upon my naked 
Body, without being stung; so that I have been inclined to think they 
have no Stings. But that's a thing I never examined. The Indians 
sometimes burn down the Trees to get at the Combs, especially if they 
be high and difficult to climb. The Hony they mix with Water, and 
drink it, but they make no use of the Wax, that ever I saw, using for 
Candles' a sort of light Wood, which they keep in their Houses for 
that purpose. 

They have Ants with Wings, large and long, as well as those which 
are Reptile only. They raise Hillocks like ours. They sting, and are 
very troublesome; especially when they get into the Houses, as they 
frequently do. They swarm up and down the Samballoes and the other 
Neighbouring Isles, as well as on the Isthmus it self; and there is no 
lying down to Rest on any piece of Ground where they are. Neither 
do the Indians care to tie their Hammocks to any Trees near the Ant- 
hills ; for the Ants would climb up such Trees, and soon get into their 
Hammocks. 



IJdjnpier. 
1652 1715 



NO MORE IS -KNOWN OF DAMPIER*S LIFE THAN WHAT HE HIMSELF CHOSE 

to tell In a chapter of his Voyages to the Bay of Campeachy (Cam- 
peche) . He was the son of a tenant farmer of East Coker. At Yoevil 
he had some "Latin and arithmetick" ; and with "very early inclinations 
to see the world," he shipped to sea at seventeen. He fought in the 
Second Dutch War, learning to use with some precision the blunderbuss 
and cutlass; then he was highjacked and sent to the Isle of Jamaica 
where he worked for six months on a plantation In semi-slavery. 
Between the years 1675-78 he was cutting logwood in the Spanish 
territory of Campeche, Mexico. ("It is not my business to determine 
how far we might have a right of cutting wood there") ; then in 1680, 
after sundry adventures, he turned buccaneer. In the company of an 
iron-limbed crew, men who picked their teeth with swords 7 points and 
wore bright-tinted shirts and voluminous breeches, who went bare- 
legged and wore their long hair gathered up Into greasy nets, Dampier 
went a-pirating. Following in the paths of Hawkins, Coxon, Ringrose, 
Sharp, Maggot, and Davis, he made the piratic tours. In 1683 he 
was on the Revenge as It went around Cape Horn into the Pacific; and 
he served, too, aboard the famous Bachelor's Delight which raised 
such havoc on the Spanish Main. During these years he kept a journal 
"in a Large Joint of Bamboo," and he scribbled his observations on 
animals, fish, winds, land, trees, everything that fell within his ken of 
interest. His experience was large; he twice circumnavigated the 
world; he was with the Duke and Dutchess which rescued Alexander 
Selkirk (of Robinson Crusoe fame) from Juan Fernandez Island. 
When Dampier settled again in England he became friendly with Sir 
Hans Sloane, dined often with Samuel Pepys (who mentions him in 
the Diary) , and was given the patronage of Charles Montagu, Earl of 
Halifax. A man of acute observatory powers und possessed of a 
scientific method (his Discourse of Winds, Breezes, Tides and Currents 
is excellent) , Dampier was long one of England's favorite authors. 

97 
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Describing himself in Ms last will as "diseased and weak of body, but 
of. sound and perfect mind," he died in the Parish of St. Stephens, 

London. 

MANATEES, SEALS, AND SEA TURTLES* 

Manatees 

While we lay here, our Moskito Men went in their Canoa, and 
struck us some Manatee, or Sea-Cow. Besides this Blewfield's River, 
I have seen of the Manatee in the Bay of Campeachy, on the Coasts 
of Bocca del Drago, and Bocco del Toro, in the River of Darien, and 
among the South Keys or little Islands of Cuba. I have heard of 
their being found on the North of Jamaica a few, and in the Rivers of 
Surinam in great Multitudes, which is a very low Land. I have seen 
of them also at Mindanea one of the Philippine Islands, and on the 
Coast of New Holland. This Creature is about the Bigness of a Horse, 
and 10 or 12 Foot long. The Mouth of it is much like the Mouth of a 
Cow, having great thick Lips. The Eyes are no bigger than a small 
Pea; the Ears are only two small holes on each side of the Head. 
The Neck is short and thick, bigger than the Head. The biggest Part 
of this Creature is at the Shoulders, where it hath two large Fins, 
one on each side of its Belly. Under each of these Fins the Female 
hath a small Dug to suckle her young. From the Shoulders towards 
the Tail it retains its bigness for about a Foot, then groweth smaller 
and smaller to the very Tail, which is flat, and about 14 Inches broad, 
and 20 Inches long, and in the Middle 4 or 5 Inches thick, but about 
the Edges of it not above 2 Inches thick. From the Head to the Tail 
it is round and smooth without any Fin but those two before-mentioned. 
I have heard that some have weighed above 1200 L. but I never saw 
any so large. The Manatee delights to live in brackish Water; and 
they are commonly in Creeks and Rivers near the Sea. 'Tis for this 
Reason possibly they are not seen in the South-Seas (that ever I could 
observe) where the Coast is generally a bold Shore, that is, high Land 
and deep Water close home by it, with a high Sea or great Surges, 
except in the Bay of Panama; yet even there is no Manatee. Whereas 
the West-Indies, being as it were, one great Bay composed of many 
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smaller, are mostly low Land and shoal Water, and afford proper 
Pasture (as I may say) for the Manatee. Sometimes we find them in 
salt Water, sometimes in fresh; but never far at Sea. And those that 
live in the Sea at such Places where there is no River nor Creek fit 
for them to enter, yet do commonly come once or twice in 24 Hours 
to the Mouth of any fresh Water River that is near their Place of 
Abode. They live on Grass 7 or 8 Inches long, and of a narrow Blade, 
which grows in the Sea in many places, especialy among Islands near 
the Main. This Grass groweth likewise in Creeks, or in great Rivers 
near the Sides of them, in such places where there is but little Tide or 
Current. They never come ashore, nor into shallowed Water than 
where they can swim. Their Flesh is white, both the Fat. and the 
Lean, and extraordinary sweet, wholesome Meat. The Tail of a young 
Cow is most esteem'd; but if old both Head and Tail are very tough. 
A Calf that sucks is the most delicate Meat; Privateers commonly 
roast them; as they do also great pieces cut out of the Bellies of the 
old ones. 

The Skin of- the Manatee is of great use to Privateers, for they cut 
them into Straps, which they make fast to the Side of their Canoas 
thro' which they put their oars in rowing, instead of Tholes or Pegs. 
The Skin of the Bull, or of the Back of the Cow is too thick for this 
use; but of it they make Horse- whips, cutting them 2 or 3 Foot long: 
at the Handle they leave the full Substance of the Skin, and from 
thence cut it away tapering, but very even and square all the four 
Sides. While the Thongs are green they wist them and hang them to 
dry; which in a Weeks time become as hard as Wood. The Moskito 
Men have always a small Canoa for their use to strike Fish, Tortoise, 
or Manatee, which they keep usually to themselves, and very neat and 
clean. They use no Oars but Paddles, the broad Part of which doth 
not go tapering towards the Staff, Pole or Shandle of it, as in the 
Oar; nor do they use it in the same manner, by laying it on the Side 
of the Vessel; but hold it perpendicular, griping the Staff hard with 
both Hands, and putting back the Water by main Strength, and very 
quick Strokes. One of the Moskitoes (for they go but two in a Canoa) 
sits in the Stern, the other kneels down in the Head, and both paddle 
till they come to the place where they expect their Game. Then they 
lye still or paddle very softly, looking well about them; and he that 
is in the Head of the Canoa lays down his Paddle, and stands ;up with 
his striking Staff in his Hand. This Staff is about 8 Foot long, almost 
as big as a Man's Arm at the great End, in which there is a Hole to 
place his Harpoon in. At the other end of his Staff ther.e is a piece of 
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light Wood called Bobwood, with a Hole In It, through which the 
small End of the Staff comes; and on this piece of Bobwood there is 
a Line of 10 or 12 Fathom wound neatly about, and the End of the 
Line made fast to it. The other End of the Line is made fast to the 
Harpoon, which is at the great End of the Staff, and the Moskito Men 
keep about a Fathom of it loose in his Hand. When he strikes, the 
Harpoon presently comes out of the Staff, and as the Manatee swims 
away, the Line runs off 1 from the Bob; and altho* at first both Staff 
and Bob may be carried under Water, yet as the Line runs off it will 
rise again. Then the Moskito Men paddle with all their might to get 
hold of the Bob again, and spend usually a quarter of an Hour before 
they get in. When the Manatee begins to be tired, it lieth still, and 
then the Moskito Men paddle to the Bob and take it up, and begin to 
hale in the Line. When the Manatee feels them he swims away again, 
with the Canoa after him; then he that steers must be nimble to turn 
the Head of the Canoa that way that his Consort points, who being 
in the Head of the Canoa, and holding the Line, both sees and feels 
which way the Manatee is swimming. Thus the Canoa is towed with 
a violent Motion, till the Manatee's Strength decays. Then they 
gather in the Line, which they are often forced to let all go to the very 
End. At length when the Creature's Strength is spent, they hale it up 
to the Canoa's side, and knock it on the Head, and tow it to the nearest 
Shore, where they make it fast and seek for another; which having 
taken, they get on shore with it to put it into their Canoa ; For 'tis so 
heavy that they cannot lift it in, but they hale it up in shole Water, 
as near the Shore as they can, and then overset the Canoa, laying one 
side close to the Manatee. Then they roll in, which brings the Canoa 
upright again ; and when they have heav'd out the Water, they fasten 
a line to the other Manatee that lieth afloat, and tow it after them. I 
have known two Moskito Men for a Week every Day bring aboard 2 
Manatee in this manner ; the least of which hath not weighed less than 
600 Pound, and that in a very small Canoa, that three Englishmen 
would scarce adventure to go in. When they strike a Cow that hath 
a young one, they seldom miss the Calf, for she commonly takes he/ 
young under one of her Fins. But if the Calf is so big that she cannot 
carry it, or so frightened that she only minds to save her own Life, 
yet the young never leaves her till the Moskito Men have an oppor- 
tunity to strike her. 

The manner of striking Manatee and Tortoise is much the same; 
only when they seek for Manatee they paddle so gently, that they 
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make no noise, and never touch the side of their Canoa with their 

Paddle, because it is a Creature that hears very well. 

Seak 

The Seak are a sort of Creatures pretty well known, yet it may not 
be amiss to describe them. They are as big as Calves, the Head of them 
like a Dog, therefore called by the Dutch the Sea-hounds. Under each 
Shoulder grows a long thick Fin: These serve them to swim with when 
in the Sea, and are instead of Legs to, them when on the Land for 
raising their Bodies up on end, -by the Help of these Fins or Stumps, 
and so having their Tail-parts drawn close under them, they rebound 
as it were, and throw their Bodies forward, drawing their hinder Parts 
after them; and then again rising up, and springing forward with their 
fore Parts alternately, they lie tumbling thus up and down, all the 
while they are moving on Land. From their Shoulders to their Tails 
they grow tapering like Fish, and have two small Fins on each side 
the Rump; which is commonly covered with their Fins. These Fins 
serve instead of a Tail in the Sea; and on Land they sit on them, 
when they give suck to their young. Their Hair is of divers colours, 
as black, grey, dun, spotted, looking very sleek and pleasant when 
they come first out of the Sea: .For these at John Fernanda's have fine 
thick short Furr; the like I have not taken notice of any where but in 
these Seas. Here are always Thousands, I might say possibly Millions 
of them, either sitting on the Bays, or going and coming in the Sea 
round the Island; which is covered with them (as they lie at the Top 
of the Water playing and sunning themselves) for a Mile or two from 
the Shore. When they come out of the Sea they bleat like Sheep for 
their Young; and tho 7 they pass through Hundreds of others young 
ones, before they come to their own, yet they will not suffer any of 
them to suck. The young ones are like Puppies, and lie much ashore; 
but when beaten by any of us, they, as well as the old ones, will make 
towards the Sea, and swim very swift and nimble; tho } on Shore they 
lie very sluggishly, and will not go out of our ways unless we beat 
them, but snap at us. A blow on the Nose soon kills them. Large 
Ships might here load themselves with Seal-skins, and Trane-oyl; for 
they are extraordinary fat. Seals are found as well in cold as hot 
Climates; and in the cold Places they love to get on Lumps of Ice, 
where they will lie and sun themselves, as here on the Land: They 
are frequent "in the Northern Parts of Europe and America, and in the 
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Southern Parts of Africa, as about the Cape of Good Hope, and at the 
Streights of Magellan; and tho ? I never saw any in the West-Indies, but 
In the Bay of Campeachy, at certain islands called the Alceranes, and 
at others called the Desarts; yet they are over all the American Coast 
of the South-See^ , from Terra del Fuego, up to the Equinoctial Line; 
but to the North of the Equinox again, in these Seas, I never saw any, 
till as far as 21 North Lat. Nor did I ever see any in the East-Indies. 
IE general they seem to resort where there is plenty of Fish, for that 
is their Food; and Fish, such as they feed on, as Cods, Groopers, &c. 
are most plentiful on rocky Coasts: and such is mostly this Western 
Coast of the South America; as I shall further relate. 

The Sea-Lion is a large Creature about 12 or 14 Foot long. The 
biggest Part of his Body is as big as a Bull: It is shaped like a Seal, 
but six times as big. The Head is like a Lion's Head ; it hath a broad 
Face with many long Hairs growing about its Lips like a Cat. It has 
a great goggle Eye, the Teeth three Inches long, about the Bigness 
of a Man's Thumb: In Capt. Sharp's time, some of our Men made 
Dice with them. They have no Hair on their Bodies like the Seal; 
they are of a dun Colour, and are all extraordinary fat; one of them 
being cut tip and boiled, will yield a Hogshead of Oil, which is very 
sweet and wholsome to,, fry Meat withal. The lean Flesh is black, and 
of a coarse Grain; yet indifferent good Food. They will lie a Week at a 
time ashore if not disturbed. Where 3 or 4, or more of them come 
ashore together, they huddle ,one on another like Swine, and grunt 
like them, making a hideous Noise. They eat Fish, which I believe 
is their common Food. 

Sea Turtles 

Hawks-bill Turtle are in many places of the West-Indies: They 
have Islands and places peculiar to themselves, where they lay their 
Eggs, and seldom come among any other Turtle. These and all other 
Turtle lay Eggs in the Sand; .their Time of laying is in May, June, 
July. Some begin sooner, some later. They lay 3 Times in a Season, 
and at each Time 80 or 90 Eggs. Their Eggs are as big as a Hen's 
Egg, and very round, covered only with a white tough Skin. There 
are some Bays on the North-side of Jamaica, where these Hawks-bills 
resort to lay. In the Bay of Honduras are Islands which they likewise 
make their breeding-places, and many places along all the Coast on 
the Main of the West-Indies, from Trinidado to La Vera Cruz, in the 
Bay of Nova Hispania. When a Sea-turtle turns out of the Sea to lay, 
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she is at least an Hour before she returns again, for she is to go above 
High-water Mark, and if it be low- water when she comes ashore, she 
must rest once or twice, being heavy, before she comes to the place 
where she lays. When she hath found a place for her purpose, she 
makes a great hole with her Fins in the Sand, wherein she lays her 
Eggs, then covers them 2 foot deep with the same Sand which she 
threw out of the hole, and so returns. Sometimes they come up the 
Night before they intend to lay, and take a view of the place, and so 
having made a Tour, or Semi-circular March, they return to the Sea 
again, and they never fail to come ashore the next night to lay near 
that place. All sorts of Turtle use the same methods in laying. I knew 
a Man in Jamaica, that made 8 pound Sterling on the shell of these 
Hawks-bill Turtle, which he got in one Season, and in one small Bay, 
not half a Mile long. The manner of taking them is to watch the Bay, 
by walking from one part to the other all night, making no noise, nor 
keeping any sort of light. When the Turtle comes ashore, the Man 
that watches for them turns them on their Backs, then hales them 
above high-water mark, and leaves them till the Morning. A large 
green Turtle, with her weight and struggling, will puzzle 2 Men to 
turn her. The Hawks-bill Turtle are not only found in. the West-Indies, 
but on the Coast of Guinea, and in the East-Indies. I never saw any 
in the South-Seas. 

The green Turtle are so called, because their shell is greener than 
any other. It is very thin and clear, and better clouded than the 
Hawks-bill; but 'tis used only for inlays, being extraordinary thin. 
These Turtles are generally larger than the Hawks-bill; one will weigh 
2 or 3 hundred Pound. Their Backs are flatter than the Hawks-bill, 
their Heads round and small. Green Turtle are the sweetest of all 
the kinds: but there are degrees of them, both in respect to their flesh 
and their bigness. I have observed that at Blanco in the West-Indies, 
the green Turtle (which is the only kind there) are larger than any 
other in the North-Seas. There they will commonly weigh 280 or 300 
pound: Their Fat is yellow, and the Lean white, and their Flesh 
extraordinary sweet. At Boca Toro, W r est of Portobel, they are not so 
large, their flesh not so white, nor the fat so yellow. Those in the Bay 
of Honduras and Campeachy are somewhat smaller still; their fat is 
green, and the lean of a darker colour than those at Boca Toro. I 
heard of a monstrous green Turtle once taken at Port-Royal, in the 
Bay of Campeachy that was four foot deep from the back to the belly, 
and the belly six foot broad; Capt. Rock's. Son, of about nine or ten 
Years of Age, went in it as in a Boat, on board his Father's Ship, about 
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a quarter of a Mile from the shore. The leaves of Fat afforded eight 
Gallons of Oil The Turtle that live among the Keys, or small Islands 
on the South-side of Cuba, are a mix'd sort, some bigger, some less; 
and so their flesh is of a mixt Colour, some green, some dark, some 
yellowish. With these Port-Royal in Jamaica is constantly supplied, 
by Sloops that come hither with Nets to take them. They carry them 
alive to Jamaica, where the Turtles have Wires made with Stakes in 
the Sea, to preserve them alive; and the Market is every Day plenti- 
fully stored with Turtle, it -being the common Food there, chiefly 
for the ordinary sort of People. 

Green Turtle live on Grass, which grows in the Sea, in 3, 4, 5, or 6 
Fathom Water, at most of the Places before-mentioned. This Grass 
is different from Manatee-grass, for that is a small blade; but this a 
quarter of an inch broad, and six Inches long. The Turtle of these 
Islands Gallapagos, are a sort of a bastard green Turtle ; for their shell 
is thicker than other green Turtle in the West or East-Indies, and their 
flesh is not so sweet. They are larger than any other green Turtle; 
for it is common for these to be two or three foot deep, and their 
Callapees, or Bellies five foot wide: But there are other green Turtle 
in the South-Seas that are not so big as the smallest Hawks-bill. These 
are seen at the Island Plata, and other places thereabouts: They feed 
on Moss, and are very rank, but fat. 

Both these sorts are different from any others, for both He's and 
She's come ashore in the Day Time, and lie in the Sun; but in other 
places, none but the She's go ashore, and that in the Night only, to 
lay their Eggs. The best feeding for Turtle in the South Seas is among 
these Gallapagos Islands, for here is plenty of Grass. 

There is another sort of green Turtle in the South-Seas which are 
but small, yet pretty sweet: These lie Westward on the Coast of 
Mexico. One thing- is very strange and remarkable in these Creatures ; 
that at the breeding Time they leave for two or three Months their 
common haunts, where they feed most of the Year, and resort to other 
Places, only to lay their Eggs: And 'tis not thought that they eat 
any Thing during this Season: So that both He's and She's grow very 
lean; but the He's to that degree that none will eat them. The most 
remarkable Places that I did ever hear of for their breeding, is at 
an Island in ihe West-Indies called Caimanes, and the Isle Ascention 
in the Western Ocean: and when the breeding Time is past, there are 
none remaining. Doubtless they swim some hundreds of Leagues to 
come to those two Places: For it hath been often observed, that at 
Caimanes, at the breeding Time, there are found all those sort of Turtle 
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before described: The South-Keys of Cuba are above 40 Leagues from 
thence, which is the nearest Place that these Creatures can come from; 
and it is most certain, that there could not live so many there as 
come here in one Season. 

Those that go to lay at Ascention, must needs travel much farther; 
for there is no Land nearer it than 300 Leagues: And it is certain, 
that these Creatures live always near the shore. In the South-Sea 
likewise, the Gallapagos is the place there they live the biggest part 
of the Year; yet they go from thence at their Season over to the Main, 
to lay their Eggs; which is 100 Leagues, the nearest Place. Altho' 
Multitudes of these Turtles go from their common Places of feeding 
and abode, to those laying Places, yet they do not all go: And at the 
Time when the Turtle resort to these Places t0 lay their Eggs, they 
are accompanied with abundance of Fish, especially Sharks; the Places 
which the Turtle then leave being at that Time destitute of Fish, 
which follow the Turtle. 

When the She's go thus to their Places to lay, the Male accompany 
them, and never leave them till they return: Both Male and Female 
are fat the beginning of the Season; but before they return, the Male, 
as I said, are so lean, that they are not fit to eat, but the Female are 
good to the very last; yet not so fat as at the beginning of the Season. 
It is reported of these Creatures, that they are nine Days engendering, 
and in the Water; the Male on the Female's Back. It is observable, 
that the Male, while engendering, do not easily forsake their Female; 
For I have gone and taken hold of the Male when engendering: and a 
very bad striker may strike them then, for the Male is not shy at all: 
But the Female seeing a Boat, when they rise to blow, would make 
her escape, but that the Male grasps her with his two fore Fins, and 
holds her fast. When they are thus coupled, it is best to strike the 
Female first, then you are sure of the Male also. These Creatures are 
thought to live to a great Age: and it is observed by the Jamaica 
Turtlers, that they are many Years before they come to their full 
growth. 
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FOR SOUTH AMERICA, THE EIGHTEENTH CENTURY OPENED WITH PROMISE. 
Philip V of Spain, having gained his throne with French assistance, 
was indebted to Louis XIV of France. Consequently when the French 
King asked permission to send a scientific expedition to Quito, though 
the request went counter to Spain's policy of exclusiveness it could 
hardly be refused. Thus the French obtained an entering wedge 
which was to prove of the greatest significance for science. French- 
men now began to appear on the scene: Pere Louis Fueillee, who has 
left behind a small book of his observations; and Capitan Amedee 
Frangois Frezier, the famous engineer of the Saint Malo fortifications. 
As if stimulated, the Spanish, too, became active again. Father Fritz f 
a German-born Jesuit who had spent thirty-seven years among the 
Indians, was opening up the secret cysts of the Amazons; his detailed 
map of the Amazon system, published in Quito in 1707, was of great 
historical importance. 

But the century begins and the history of science in South America 
may be said to begin, as well with the expedition of the Academie 
des Sciences, in whose behalf the French monarch had interceded with 
Philip. To Quito then came Charles-Marie de La Condamine, Louis 
Godin, Pierre Bouguer, Jean Godin des Odoanis, Joseph de Jussieu, 
and other scientists, intent upon a series of investigations which would 
test the Newtonian theories on the shape and size of the earth. It was 
an unequalled opportunity for men of their inquisitive mind, and they 
investigated everything under the sun. Assigned to assist them, and 
incidentally to do a bit of private note-taking for the Spanish King 5 
were two Spanish naval lieutenants, Antonio de Ulloa and Jorge Juan. 
The expedition produced a flood of books and was directly responsible 
for a revival of interest in South America. 

Other parties followed. A Spanish expedition under the leadership 
of Antonio Condal was sent to the Orinoco; with him went Peter 
Loefling, a favorite pupil of Linnaeus, but he unfortunately died before 
he could write' of his experiences. There was Jose Celestino Mutis 
who came to New Granada in 1760 as physician to the Viceroy. Mutis 
organized the Expedicion Botanica^ carried on a correspondence with 
Linnaeus, and brought out from Europe some of its ijnest herbalists 
and artists. Many native South American naturalists were trained 
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Glimpses Under the Curtain 109 

under Mutis, names now all but forgotten to science: Zea, Caldas, 
Valenzuela, Landete, Diego Garcia, and Salvador Rizo. Mutis wrote 
Flora Bogota, a manuscript in thirteen volumes, which, however, was 
never completed and never published in its available entirety; his 
enormous collections of 105 boxes of botanical specimens, the 6,840 
drawings of plants, and 4,000 folio pages of manuscript still lie some- 
where in the Spanish archives. 

Under the enlightened rule of the Bourbon Charles III, Spain was 
tirelessly devoted to science, and royal sponsorship dispatched expedi- 
tions to Mexico, Peru, Chile and Bolivia. Several of these have a tragic 
story. The 1777 expedition of Hipolito Ruiz, Jose Pavon, and Jose 
Dombey was an epic of mismanagement. Their collections were mag- 
nificent, but much was destroyed by fire in Chile; the portions sent 
back to Spain were lost with the San Pedro de Alcantara when that 
ship went aground off the coast of Portugal. Jose Dombey on his 
return was almost drowned in the sinking of his ship Guadeloupe, was 
later set upon by corsairs and tossed with other survivors into jail. 
He died at Montserrat. When Ruiz and Pavon returned to Spain, 
almost ten years later, there seemed to be no funds for the publication 
of their work. Only a fragment of what they accomplished was ever 
worked up the rest is still in the archives, unpublished.* What we 
have is told in a style so dry and labored as to make it forbidding 
reading. 

Then there is the lamentable record of Alessandro Malaspina. 
Malaspina was an Italian nobleman who had entered the Spanish Navy 
and had served with distinction in the wars between Spain and Eng- 
land. In 1789 he was given command of the two expeditionary ships 
Descubierta and Atrevida, a costly enterprise which was to be at once 
exploratory, commercial, and scientific. The ships were well staffed 
with technicians, and all in all it was probably the best equipped 
expedition ever to leave Europe's shores. They sailed round the Horn, 
worked up the Pacific coast, making excellent surveys of the whole 
of the South American littoral, and eventually reached Canada where 
they made detailed surveys of the Nootka Sound; one of their objec- 
tives was to search for the Northwest Passage. After four years of 
work they returned to Spain by way of the Philippines and New 



* In 1794 appeared their Prodrome de la Flora Peruviana, a great folio volume 
on good linen paper with bilingual text (Spanish and Latin), and a book on the 
plants of quinine, Qidnologia. The Travels of Ruiz, Pavon and Dombey in Peru 
and Chile has only recently been translated into English (Botanical series Field 
Museum of Natural History, vol. 21, 1940, Pub. 467). 
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Zealand, with a veritable mountain of scientific data. It was never 
utilized. Malaspina fell victim of a political plot, was tried, condemned, 
and jailed for life in the fortress at San Antonio. The results of the 
expedition remained unpublished for a century after his death. Similar 
is the case of Felix de Azara whose life and troubled times have found 
a place in this collection. 

Then finally, at the close of the century, there appeared on South 
America's shores two men whose explorations into all phases of natural 
history were to constitute a virtual rediscovery of that continent. 
They were Baron Alexander von Humboldt and citoyen Aime Bon- 
pland, who landed in Venezuela in 1799 and began the four years of 
travel which tore aside the Green Curtain once and for all. Gone was 
the dictum: Ne plus ultra Go no farther! 



-Antonio de jL///oa- 
1716 1795 



LIEUTENANT GENERAL ANTONIO DE ULLOA BECEIVED HIS SCIENTIFIC 
training first hand in the vast laboratory of equatorial South America. 
His studies had actually prepared him for a commission In the Spanish 
Navy. But at the age of nineteen, along with Jorge Juan y Santacilla, 
he was appointed Crown representative to accompany the famous 
Academie des Sciences expedition to the Equator. 

For ten years Ulloa shared the privations of this expedition in the 
heaven-topped Andes, enduring the intermural squabbles of the French, 
as well as the inimical Quiteno populace; and interrupting his scientific 
work to arrange the defenses of Lima for the threatened attack by 
Lord Anson. Finally, at the end of this period, he decided to return. 
to Spain. On the voyage home, made by way of the Horn, the vessel 
was captured by the British. Ulloa was brought to Boston and honor- 
ably detained by Governor Bradford; he then proceeded to London 
where, following the intervention of the Royal Society, all his papers 
were returned to him. 

Once more in Spain, he settled down with Jorge Juan to write his 
remarkable Relation historica del viaje a la America Meridional (4 
vols., Madrid, 1758), which was later translated into English as 
A Voyage to South America. It was an excellent account of colonial 
America perhaps the most complete survey of America undertaken up 
to that time; and it contained excellent observations on natural his- 
tory. Ulloa also prepared another manuscript called Noticias Secretas 
de America written for the instruction of the King and his Ministers. 
The Secret Notices was so frank and devastating a report that the 
Crown dared not even publish it, and it lay in the archives for a 
century. Finally the British somehow secured a copy and published 
it in London in 1826. 

In addition to his obvious ability as an observant natural philos- 
opher, Ulloa was a physical scientist of considerable merit. The high 
regard in which the man and his work were held can be drawn from 
i 113 



112 - The Green World of the Naturalists 

the fact that he was elected to all the famous Academies of Europe. 
In 1766, shortly after Louisiana was ceded to Spain, Ulloa was made 
first governor of the territory ; and so he entered North American 

history. 



DESCRIPTION OF THE COUNTRY, AND OF THE TREES 

AND VEGETABLES IN THE NEIGHBOURHOOD 

OF CARTHAGENA * 

Description of the country, and of the trees and vegetables in 
the neighbourhood of Carthagena. 

The country about Carthagena is so luxuriant, that it is impossible 
to view, without admiration, the rich and perpetual verdure of the 
woods and plants it naturally produces. But these are advantages 
of which the natives make little use, their innate sloth and indolence 
not allowing them to cultivate the gifts of nature, which here seem to 
have been dealt out with a lavish hand. The interwoven branches 
of the trees form a shelter impenetrable both to heat and light. 

If the trees here are large and lofty, their variety is also admirable, 
and entirely different from those of Europe. The principal of these 
for dimensions are the caobo, or acajou, the cedar, the maria, and the 
balsam tree. Of the first are made the canoes and champanes used 
for fishing and the coast and river trade within the jurisdiction of this 
government. These trees produce no eatable fruit; but their wood is 
compact, fragrant, and beautiful. The cedar is of two kinds, white 
and reddish; but the last most esteemed. The maria and the balsam 
trees, besides the usefulness of their timber, distil those admirable 
balsams called maria oil, and balsam of tolu, so called from a village 
in the neighbourhood of which it is found in the greatest quantity, 
and of a peculiar excellency. 

Besides these trees here are also the tamarind, the medlar, the 
sapote, the papayo, the guayabo, the cannafistolo, or cassia, the palm, 
the manzanillo, and several others, most of them producing a wholsome 
and palatable fruit, with a durable and variegated wood. The man- 
zanillo is particularly remarkable ; its name is derived from the Spanish 
word manzana, an apple, which the fruit of this tree exactly resembles 



*A Voyage to South America by Ulloa & Juan. Chapter vi, vol. 1. London, 
1758. 
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In shape , colour, and 'flavour; but contains, under this beautiful appear- 
ance, such a subtile poison, that its effects are perceived before it is 
tasted. The tree is large, and its branches form near the top a kind 
of crown ; its wood hard, and of a yellowish tinct. On being cut there 
ouzes out of it a white juice, not unlike that of the fig-tree, except 
that it is less white and of a thinner consistence ; but equally poisonous 
with the fruit itself; for if any happens to drop on any part of the 
flesh, it immediately causes an ulcer and inflammation, and unless 
speedy application be used, soon spreads thro' all the other parts 
of the body; so that it is necessary after felling it to leave it till' 
thoroughly dried, in order to its being worked without danger, and 
then appears the beauty of this wood, which is exquisitely variegated 
and veined like marble on its yellow ground. 'Upon tasting its fruit, 
the body immediately swells, til! the violence of the poison, wanting 
sufficient room, bursts it; as has been too fully confirmed by several 
melancholly instances of European sailors who have been sent on shore 
to cut wood. The same unhappy consequence also attended great 
numbers of Spaniards at the conquest of these countries, till, according 
to Herrera, common oil was found to be the powerful antidote to this 
subtile poison. 

But such is the malignity of the manzanillo that if a person happens 
to sleep under it he is soon awaked, and finds his body swelled almost 
as much aa if he had actually eat the fruit; and continues in great 
danger and tortures till relieved by repeated anointings and the use 
of cooling draughts. The very beasts themselves, by their natural 
instinct, are so far from eating its fruit that they never approach 
the tree. 

The palm-trees, rising with their tufted heads above the branches 
of the others, form a grand perspective on the mountains. These, not- 
withstanding the difference is scarce perceivable, are really of different 
kinds, as is evident from the diversity of their fruit. They distinguish 
four principal species, the first produce coco; the second dates, of a 
very pleasant taste; the third called palma real, whose fruit, tho j of 
the same figure, but something less than the date, is not at all pal- 
atable, but has a very disagreeable taste; and the fourth which they 
call corozo, has a fruit larger than dates, of an exquisite taste, and 
proper for making cooling and wholsome draughts. The palmitos or 
branches of the palma real, are agreeably tasted, and so large as 
frequently to weigh from two to three arrobas.* The other species 



* The arroba is 25 pounds. 
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also produce them, but neither in such plenty, nor so succulent. Palm- 
wine is also extracted from all the four; but that from the palma-real, 
and eorozo is -much the best. The manner of making it is either by 
cutting down the palm-tree, or boring a hole in the trunk, in which 
is placed a tap, with a vessel under it for receiving the liquor, which 
usually fermented five or six days more or less,, and then is drank. 
The colour of it is whitish ; the taste racy: It bears a greater head than 
beer, and is of a very inebriating quality. The natives however, reckon 
it cooling, and it is the favourite liquor of the Indians and Negroes. 
The guaiacum and ebony trees are equally common; and their hardness - 
almost equal to that of iron. These species of woods are sometimes 
carried into Spain, where they are greatly esteemed, but here they are 
disregarded from their great plenty. 

Among the variety of vegetables which grow under the shade of the 
trees, and along the sunny borders of the woods, the most common is the 
sensitive; which alone, were other proofs wanting, sufficiently demon- 
strates the sensibility of plants; for on touching one of its leaves, all 
those on the same branch immediately close against each other, so 
suddenly, as if all the springs had waited that instant, in order to 
act at the same time. After a short interval they begin gradually to 
open and separate from each other, till they are entirely expanded. 
The sensitive is a small plant about a foot and a half or two feet in 
height, with a slender stem, and the branches proportionally weak 
and tender. The leaves are long and stand so close together, that all 
on one branch may be considered as a single leaf four or five inches 
in length, and ten lines in breadth; which being subdivided into the 
other still smaller, forms in each of them, the true leaf, which is about 
four or five lines in length, and not quite one in breadth. On touching 
one of these small leaves, all of them immediately quit their horizontal 
position, and fly into a perpendicular direction, closing their inward, 
superficies, so that those, which before this sensitive motion made two 
leaves, now seem as but one. The vulgar name of this plant at Cartha- 
gena being improper to be mentioned here we shall omit it; in other 
parts it is more decently called la vergonzofa, the bashful, and la 
doncella, the maiden. The common people imagine that this effect is 
caused by pronouncing its name at the instant of the touch, and are 
amazed that a plant should have the wisdom of shewing its obedience 
to what was ordered, or that it was too much affected by the injury 
offered it to conceal its resentment. 

We afterwards meet with this plant at Guayaquil, where the climate 
seems to be better adapted to it than that of Carthagena, for it is not 
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only more common, but grows to three or four feet in heighth, the 
leaves and every part in proportion. 

In the woods about Carthagena are found a great quantity of 
bejucos or willows, of a different magnitude, figure and colour, and 
some of the stems flat. One species is particularly known on account 
of its fruit called habilla de Carthagena, the bean of Carthagena. It 
is about an inch broad, and nine lines in length, flat and in the shape 
of a heart. The shell, tho* thin, is hard, and on the outside scabrous. 
It contains a kernel resembling an almond, but less white, and ex- 
tremely bitter. This is one of the most effectual antidotes known in 
that country against the bites of vipers and serpents; for a little of it 
being eaten immediately after the bite, it presently stops the effects 
of the poison; and accordingly all who frequent the woods, either for 
felling trees or hunting, never fail to eat a little of this habilla fasting, 
and repair to their work without any apprehension. I was informed 
by an European, who was a famous hunter, and also by several other 
persons worthy of credit, that with this precaution, if any one hap- 
pened to be bit by a serpent, it was attended with no manner of ill 
consequence. The natives tell you that this habilla being hot in the 
highest degree, much of it cannot be eaten, that the common dose of it 
is less than the fourth part of a kernel, and that no hot liquor, as wine, 
brandy, &c. must be drank immediately after taking it. In this case 
they doubtless derive their knowledge from experience. This valuable 
habilla is also known in other parts of America near Carthagena, and 
goes every where by its name, as being the peculiar product of its 
jurisdiction. 

Of the beasts, birds, reptiles and insects in the territories 
of Carthagena. 

The wild beasts are also of various kinds, as tigers, which make a 
great havock, not only among the cattle, but among the human species. 
Their skin is very beautiful, and some are as large as little horses. 
Here are also leopards, foxes, armadillos, a kind of scaly lizard; ardillas, 
or squirrels, and many others; besides innumerable kinds of monkeys 
living in the woods, some remarkable for their size, and others for 
their colour. The artifice generally observed by the fox, in defending 
itself against dogs or other animals, by whom it is pursued, by voiding 
its urine on its own tail and sprinkling it on them, effectually here 
answers the intention, the smell of it being so strong and fetid, that it 
throws the dogs into disorder and by that means the fox escapes. The 
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stench of this urine is so great that it may be smelt a quarter of a 
league from the place; and very often for half an hour after. The 
fox here is not much bigger than a large cat; but delicately shaped; 
has a very fine coat and of a cinnamon colour; but no large brush on 
its tail. The hair however is spongy, and forms a bunch proper for 
the above mentioned method of defence. 

Nature, which has furnished the fox with such an effectual defence, 
has not forgot the armadillo, the name of which partly describes it. 
The size of it is about that of a common rabbit, tho ? of a very different 
shape; the snout, legs and tail, resembling those of a pig. His whole 
body is covered with a strong shell, which answering exactly every where 
to the irregularities of its structure, protects it from the insults of other 
animals, without affecting its activity. Besides this he has another, as 
a helmet, connected by a joint to the former; this guards his head, and 
thus he is every way safe'. 

These shells are variegated with several natural relievos, as it were, 
in chairo oscuro ? so that they are at once his defence, and a beautiful 
ornament. The Negroes and' Indians who eat its flesh , give a high 
character of it. 

Among the monkeys of this country, the most common are the 
micos, which are also the smallest. They are generally about the size 
of a cat, and of a brownish colour; but too well known to need any 
further description. The larger kind, which are less known, I shall 
describe in another place. 

The birds seen in this hot climate, are so numerous, that it is im- 
possible to give a full idea of them; particularly of the beauty and 
brilliancy of their various plumage. The cries and croakings of some, 
mixed with the warblings of others, disturb the pleasure, which would 
flow from the melody of the latter, and render it impossible to dis- 
tinguish the different cries of the former; but are another instance of 
the equity observed by nature in distributing her favours ; the plumage 
of those birds being the most beautiful, whose croakings are the most 
offensive; while, on the other hand, those whose appearance has 
nothing remarkable, excel in the sweetness of their notes. This is 
particularly evident in the guacamayo, the beauty and lustre of whose 
colours are absolutely inimitable by painting; and there is not a more 
shrill and disagreeable sound than. the noise it makes: and this is in 
a great measure common to all other birds, whose bills are hard and 
crooked, and their tongue thicker than usual, as the parrots, the 
cotorraS; and the periquitos. All these birds fly in troops, so that 
often the air sounds with their cries. 
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All the singularities in the preceding birds seem concentered in the 
bill of that called the tulcan, or preacher. It is about the size of a 
common pigeon, but its legs much larger; its tail is short, and its 
plumage of a dark colour but spotted with blue, purple, yellow, and 
other colours; which have a beautiful effect on the dark ground. Its 
head is beyond all proportion to its body, but otherwise he would not 
be able to support his bill, which, from the root to the point is, at least 
six or eight inches, and the upper mandible, has at its root a base of 
at least an inch and a half, of a triangular figure, whose apex is at 
the point of the bill. The two lateral superficies, form a kind of 
elevation on the upper part, and the third receives the lower mandible, 
which closes with the upper thro j the whole length, so that the two 
parts are every where perfectly equal, and from their root narrows 
insensibly, till near the top, where it suddenly becomes incurvated, 
and terminates in a strong and sharp point. The tongue is formed like 
a feather, and of a deep red colour, like the whole inside of its mouth. 
The bill is variegated with all those bright colours, which adorn the 
plumage of other birds. At the base, and also at the convexity, it is 
generally of a light yellow, forming a kind of ribband half an inch in 
breadth. The rest is of a fine deep purple, except two streaks near the 
root, of a rich scarlet, at an inch distant from each other. The inward 
fleshy parts, which touch when the bill is closed, are furnished with 
teeth, which form the surface of its two serrated mandibles. The 
name of preacher has been given to this bird from its custom of perch- 
ing on the top of a tree above his companions, while they are asleep, 
and making a noise resembling ill-articulated sounds, moving his head 
to the right and left, in order to keep off the birds of prey from seizing 
on the others. They are easily rendered so very tame as to run about 
in houses, and come when called. Their usual food is fruit, but the 
tame eat other, things, and in general whatever is given them. 

To describe all the other extraordinary birds would engage me in a 
prolixity of little entertainment or use ; but I hope a word or two on the 
gallinazos will be excused. This bird is about the size of a pea-hen, 
but the neck and head something larger. From the crop to the base 
of the bill, instead of feathers, it has a wrinkled glandulous, and rough 
skin, covered with small warts and tubercles. Its feathers are black, 
which is also the colour of this skin, but usually with something of a 
brownish tinct. Its bill is well proportioned, strong, and a little crooked. 
They are so numerous and tame in the city, that it is not uncommon to 
see the ridges of the houses covered with them. They are also very 
serviceable, for they clean the city from all kinds of filth and ordure, 
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greedily devouring any dead animal, and when these are wanting, seek 
other filth. They have so quick a scent, that they will smell at the 
distance of three or four leagues, a dead carcase, and never leave it till 
they have entirely reduced it to a skeleton. The infinite number of 
these birds found in such hot climates, is an excellent provision of 
nature, as otherwise, the putrefaction caused by the constant and 
excessive heat, would render the air insupportable to human life. At 
first they fly heavily, but afterwards dart up out of flight. On the 
ground they hop along with a kind of torpor, tho ; their legs are strong 
and well proportioned. They have three toes forward turning inwards, 
and one in the inside, turned a little backwards; so that the feet inter- 
fering they cannot walk with any agility but are obliged to hop or 
skip. Each toe has a long and thick claw. 

When the gallinazos find no food in the city, their hunger drives 
them into the country among the beasts in the pastures, and on seeing 
any one with a sore on the back, they immediately alight on it, and 
attack the part affected. It is in vain for the poor beast to endeavour 
to free itself from these devourers, either by rowling on the ground 
or hideous cries; for they never quit their hold, but with their bills so 
widen the wound, that the creature soon expires. 

There is another kind of gallinazos, somewhat larger than these, 
only to be met with In the country. In some of these the head and part 
of the neck are white, in some red, and in others a mixture of both these 
colours. A little above the beginning of the crop they have a ruff of 
white feathers. These are equally fierce and carnivorous with the 
former; and called the kings of the gallinazos; probably because the 
number of them is but few; and it is observed, that when one of 
these has fastened on a dead beast, none of the others approach till 
he has eaten the eyes, with which he generally begins, and is gone 
to another part, when they all flock to the prey. 

Bats are very common all over the country; but Carthagena is 
infested with such multitudes of them, that after sun-set, when they 
begin to fly, "they may, without any hyperbole be said to cover the 
streets like clouds. They are the most dextrous bleeders both of men 
and cattle; for the inhabitants being obliged by the excessive heats 
to leave open, the doors and windows of the chambers where they sleep, 
the bats get in, and if they happen to find the foot of any one bare, 
they insinuate their tooth into a vein, with all the art of the most 
expert surgeon, sucking the blood till they are satiated and withdraw 
their tooth; after which the blood flows out at the orifice. I have been 
assured by persons of the strictest veracity, that such an accident has 
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happened to them; and that had they not providentially awaked- soon, 
their sleep would have been their passage into eternity; they having 
lost so large a quantity of blood, as hardly to be able to bind up the 
orifice. The reason why the puncture is not felt, is (besides the great 
precaution with which it is made) attributed to the gentle and refresh- 
ing agitation of the air by the bat's wings, hindering the person from 
feeling this slight puncture by throwing him into a deeper sleep. 
Nearly the same thing happens to horses, mules, and asses; but beasts 
of a thick and hard skin are not exposed to this inconveniency. 

We shall next proceed to the insects and reptiles, in which nature 
has no less displayed its infinite power. The great number of them 
is not only an inconvenience to the inhabitants, but health and even 
life itself often suffers from the malignity of their poison, The principal 
are the snakes, the cientopies, the scorpions, and the spiders; of all 
which there are different kinds, and their poisons of different activity. 

Of the snakes the most common, and at the same time the most 
poisonous are the corales, or coral snakes, the cascabeles, or rattle- 
snakes, and the culebras de bejuco, or willow-snakes. The first are 
generally between four and five feet in length, and an inch in diameter. 
They make a very beautiful appearance, their skin being all over varie- 
gated with a vivid crimson, yellow and green. The head is flat and 
long, like that of the European viper. Each mandible is furnished with 
a row of pointed teeth, thro' which during the bite they insinuate the 
poison; the person bit immediately swells to such a degree, that the 
blood gushes out, tho' all the organs* of sense, and even the coates 
of the veins at the extremities of the fingers burst, so that he soon 
expires. The cascabele or rattle-snake, seldom exceeds two feet or two 
feet and a half in length*; tho' there are some of another species which 
are three and a half. Its colour is brown, variegated with deeper 
shades of the same tinct; and at the end of its tail is the cascabel or 
rattle, in the form of a garvanzo or French-bean pod, when dried on 
the plant, and like that has five or six divisions, in each of which are 
several small round bones; these at every motion of the snake, rattle, 
and from thence give rise to its name. Thus nature, which has painted 
the coral snake with such shining colours, that it may be perceived 
at a distance, has formed the latter in such a manner, that, as its 
colours render it difficult to distinguish it from the ground, the rattle 
might give notice of its approach. 

The culebras de bejuco, or willow-snakes, which are very numerous, 
have their name from their colour and shape resembling the rods of 
that tree; and as they often hang down from its boughs, they seem 
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real bejucos, till a too near approach unhappily discovers the mistake; 
and tho' their poison be not so very active as that of the others, with- 
out a speedy application of some specific, it proves mortal. These 
remedies are perfectly known to the Negroes, Mulattos, and Indians 
-frequenting the woods, and called curanderos. But the safest antidote 
is the faabilla, already mentioned. 

It is not however often that these dangerous serpents bit any one, 
unless, from inadvertence or design, he has been the aggressor. Besides 
they are so far from having any extraordinary agility, that they are 
remarkably torpid, and, as it were, half dead; so that were it not for 
their motion in retiring to hide themselves among the leaves, it would 
be difficult to determine whether they were dead or alive. 

There are few parts of Europe which do not produce the cientopes 
or scolopendra, but at Carthagena they not only swarm, but are of 
a monstrous size, and the more dangerous, as breeding more common 
in the houses than in the fields. They are generally a yard in length, 
and some a yard and a quarter, the breadth about five inches, more 
or less, according to the length. Their figure is nearly circular, the 
back and sides covered with hard scales, of a musk colour tinged with 
red; but these scales are so articulated, as not in the least to impede 
their motion, and at the same time so strong as to defend them against 
any blow; so that the head is the only place where you can strike them 
to any purpose. They are also very nimble, and their bite, without 
timely application, proves mortal; nor is the patient free from consider- 
able torture, till the medicine has destroyed the malignity of the poison. 

The alacranes, or scorpions, are not less common, and of different 
kinds, as black, red, musk colour, and some yellow. The first generally 
breed in dry rotten wood, and others in the corners of houses, in closets 
and cupboards. They are of different sizes, the largest 'about three 
inches long, exclusive of the tail. The sting also of some is less dan- 
gerous than that of others; that of the black is reckoned the most 
malignant, tho' timely care prevents its being fatal. The stings of the 
other kinds are productive of fevers, numbnesses in the hands and 
feet, forehead, ears, nose and lips, tumors in the tongue, dimness of 
sight, which last generally twenty-four or forty-eight hours, when by 
degrees the patient gradually recovers. The natives of the country, 
imagine that a scorpion falling into the water purifies it, and therefore 
drink it without any examination. They are so accustomed to these 
insects, that they do not fear them, but readily .lay hold of them, taking 
care not to touch them only in the last vertebrse of the tail to avoid being 
stung, sometimes they cut their tails off and play with them. We more 
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than once entertained ourselves with an experiment of putting a 
scorpion into a glass vessel, and injecting a little smoak of tobacco, 
and immediately by stopping it, found that its aversion to this smell 
is such ; that it falls' into the most furious agitations, till giving itself 
several repeated stings on the head, finds relief by destroying itself. 
Hence we see that its poison has the same effect on itself as on others. 

The insect of Carthagena called nigua, and in Peru ? pique, is shaped 
like a flea, but almost too small for sight. It is a great happiness that 
its legs have not the elasticity with those of fleas; for could this insect 
leap, every animal body would be filled with them; and, consequently , 
both the brute and human species be soon extirpated by the multitude 
of these insects. They live among the dust, and therefore are most 
common in filthy places. They insinuate themselves into the legs, the 
soles of the feet, or toes, and pierce the skin with such subtilty that 
there is no being aware of them, till they have made their way into 
into the flesh. If they are perceived at the beginning, they are extracted 
with little pain ; but if the head only has pierced through the skin, an ' 
incision must be made before it can- be taken out. If they are not 
soon perceived, they make their way thro* the skin, and take up their 
lodging between that and the membrane of the flesh, and sucking the 
blood form a nidus or nest, covered with a white and fine tegument, 
resembling a flat pearl, and the insect is, as it were inchased in one 
of the faces, with its head and feet outwards, for the convenience of 
feeding, while the hinder part of the body is within the tunic, where 
it deposites its eggs, and as the number of these increases, the nidus 
enlarges, even to the diameter of a line and half, or two lines, to which 
magnitude it generally attains in four or five days. There is an ab- 
solute necessity for extracting it, for otherwise it would burst of itself, 
and by that means scatter an infinite number of germs, resembling nits, 
in size, shape and colour, which becoming niguas, would, as it were, 
undermine the whole foot. They cause an extreme pain; especially 
during the operation of extracting them; for sometimes they penetrate 
even to the bone, and the pain, even after the foot Is cleared of them,, 
lasts till the flesh has filled up the cavities they had made, and the 
skin is again closed. 

The manner of performing this operation is both tedious and trouble- 
some; the flesh contiguous to the membrane, where the eggs of the 
insect are lodged is separated with the point of a needle, and those 
eggs so tenaciously adhere to the flesh and this membrane, that, to 
complete the operation without bursting the tegument, and putting the 
patient to the most acute pain s requires the greatest dexterity. After 
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separating on every side, the small and almost imperceptible fibres, 
by which it was so closely connected with the membranes and muscles 
of the part, the perilla, as they term it, is extracted, the dimensions of 
which are proportional to the time it has existed. If unfortunately it 
should burst, the greatest care must be used to clear away all the 
roots, particularly not to leave the principal nigua, as before the 
wound could be healed, there would be a new brood, further within 
the flesh; and consequently the cure much more difficult and painful. 

The cavity left by the removal of the nidus must be immediately 
filled either with tobacco ashes,, tobacco chewed, or snuff; and in hot 
countries as Carthagena, great care must be taken not to wet the foot 
for the two first days, as convulsions would ensue; a distemper seldom 
got over; this consequence has possibly been observed in some, and 
from thence considered as general. 

The first entrance of this insect, is attended with no sensible pain; 
but the next day, it brings on a fiery itching, extremely painful, but 
more so in some parts than in others; and this is also the case in 
extracting it, as with regard to the nails, when the insect is betwixt 
them and the flesh of the toes, or at their extremity. In the sole of the 
foot and other parts where the skin is callous, they cause little or 
no pain. 

This insect shews an implacable hatred to some animals, particularly 
the hog; which it preys on with such voracity, that when their feet 
come to be scalded, after being killed, they are found full of cavities 
made by this corroding insect. 

Minute as this creature is, there are two kinds of it ; one venomous, 
and the other not. The latter perfectly resembles the flea in colour, 
and gives a whiteness to the membrane where it deposites its eggs. 
This causes no pain, but what is common in such cases. The former 
is yellowish, its nidus of an ash-colour, and its effects more extraor- 
dinary; as, when lodged at the extremity of the toes, it violently in- 
flames the glands of the groin, and the pain continues without abatement 
till the nigua is extracted, that being the only remedy; after which the 
swelling subsides, and pain ceases, those glands corresponding with the 
foot, where the cause of the pain resided. The true cause of this 
apparently strange effect, I shall not undertake to investigate; the 
general opinion is, that some small muscles extending from those glands 
to the feet, being affected by the poison of the bite, communicate it to 
the glands, from whence proceed the pain and inflammation. All I 
can affirm is, that I have often experienced it ; and at first with no small 
concern; till having frequently observed, that these effects ceased on 
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extracting the nigua, I thence concluded it to be the true cause of the 
disorder. The same thing happened to all the French academicians, 
who accompanied us in this expedition, and particularly to M. de 
Jussieu, botanist to the king of France, whom frequent experience of 
these kind of accidents taught to divide these insects into two kinds. 

As the preceding animals and insects chiefly exercise their malignant 
qualities on the human species, so there are others which damage and 
destroy the furniture. -of' houses, particularly all kind of hangings, 
whether of cloth, linen, silk, gold or silver stuffs, or laces; and indeed 
every thing except those of solid metal, where their voracity seems 
to be wearied out by the resistance. This insect, called comegen, is 
nothing more than a kind of moth or maggot ; but so expeditious in 
its depredations, that, in a very short time it entirely reduces to dust, 
one or more bails of merchandize where it happens to fasten, and 
without altering the form, perforates it through and through, with a 
subtilty which is not perceived till it comes to be handled, and then 
instead of thick cloth or linen, one finds only small threads and dust. 
At all times the strictest attention is requisite to prevent such acci- 
dents, but chiefly at the arrival of the gallions; for then it may do 
immense damage among the vast quantity of goods, landed for ware- 
houses and for sale in the shops. The best, and indeed the only method, 
is of laying the bails on benches, about half a yard from the ground, 
and to cover the feet of them with alquitran, or naphtha, the only 
preservative against this species of vermin; for, with regard to wood, 
it eats into that as easily as into the goods, but will not come near it 
when covered with naphtha as above. 

Neither would this precaution be sufficient for the safety of thfe 
goods, without a method of keeping them from touching the walls; and 
then they are sufficiently secured. This insect is so small as to be 
scarce visible to the naked eye; but of such activity as to destroy all 
the goods in a warehouse, where it has got footing, in one night's time. 
Accordingly it is usual that in running the risques of commerce, in 
goods consigned to Carthagena, the circumstances are specified, and 
in these are understood to be included the losses that may happen 
in that city by the comegen. It is not unworthy of notice, that this 
insect infests neither Porto Bello, nor even places nearer Carthagena, 
tho j they have so many other things in common with that city; nor is 
it so much as known among them. 
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ONE OF THE GREAT AND ALMOST FORGOTTEN FIGURES OF THE EIGHTEENTH 

century, and one to whom the world, and especially South America, is 
greatly indebted, is Charles-Marie de La Condamine, Son of an aristo- 
cratic family in high position at the court of Louis Quatorze f La 
Condamine was educated for a career in the army. Following his 
experiences in the Spanish campaigns, however, he turned with deep 
interest to a study of the sciences, especially chemistry and geodesy, 
Like Maupertius, and Descartes before him, he became a soldier- 
scholar. 

La Condamine was in his twenty-ninth year when he was elected 
to the Aeademie des Sciences; the event coincided with his departure 
for the Barbary Coast with the Squadron of Duguay-Trouin. On his 
return to Paris he found the whole intellectual world in turmoil over 
the Newtonian theories of the shape and size of the earth. To settle 
the dispute, the Academie des Sciences decided to give the new theories 
an empirical test by actually measuring the arc of the earth-orb. Two 
expeditions were organized for the purpose one destined for Lapland, 
under the direction of the celebrated Maupertius, and another for 
South America where the equatorial line runs through what is now 
Ecuador. La Condamine became the nominal leader of this second 
group; there were eleven scientists in all mathematicians, botanists, 
physicists, and geodists, among them Pierre Bouguer, Louis Godin, 
and Joseph de Jussieu. It is worth noting that La Condamine himself 
gave 100,000 livres toward financing the expedition. 

La Condamine was to spend ten years in South America, from 1735 
to 1745 years of adventure that had all the trappings of a baroque 
novel. The expedition ran into no end of contretemps. The Spaniards 
pulled down the elaborate pyramids the party had erected to make 
their historical measurements measurements which proved, by the 
way, that Newton was right, that the world was indeed a.i oblate 
spheroid, flattened at the poles, pushed out at its middle; three of their 
members died; one was killed by a mob in a bull-ring; two others lost 
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their minds; one married an heiress; another departed to Become a 
mathematics professor in Lima; and another, Pierre Bouguer, was so 
jealous of La Condamine that he spent" most of his time undoing what 
the latter accomplished. 

Finally, after collecting the first samples of quinine bark and rubber 
and making the first tests of curare, La Condamine, accompanied by 
a renowned Quito explorer, Pedro Vicente Maldonado, made the first 
scientific descent of the rio Amazon and gave the world its first really 
accurate map of the river. 

In Paris once more, La Condamine settled down to turn out a steady 
stream of books, despite a tropical disease which consumed his vitals. 
He knew and corresponded with every savant in Europe. He became 
involved in the dispute over the efficacy of smallpox vaccination, a 
cause which he espoused; and when it was not rubber, curare, quinine, 
smallpox, Newtonism or ladies, La Condamine campaigned for a uni- 
versal system of measurement ; he was responsible for having the 
French toise, the forerunner of the metric-system, adopted as a legal 
standard. At the age of fifty-six paralysis set in, first in his legs, then 
in his hands. Needing the loving care of someone, he received papal 
dispensation to allow him to marry his niece. La Condamine's slow 
physical ruin did not prevent him from carrying on his scientific work, 
and he published as he worked. Finally paralysis was so general that 
he could write no longer. In 1774, the deaf, paralytic gentleman whose 
travels and writing helped to raise the Green Curtain of South America 
was buried with all the prerogatives of his rank. 



ON RUBBER, QUININE, AND CURARE* 

It may easily be judged how great the abundance and variety of 
plants must be in a country which moisture and heat contribute 
equally to render fertile. Those of the province of Quito have not, 
undoubtedly, escaped the observation of Mons. Jos. de Jussieu, our 
fellow-traveller; but I will venture to say, that the multiude and 
diversity of plants and trees to be met with on the banks of the river 
of Amazons during its whole course, from the Cordeliers des Andes to 
the sea, and on the sides of divers rivers that lose themselves therein, 
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supported and transpierced through and through, which art would find 
it very difficult to imitate. 

The gums, rosins, and balsams; in short, all the juices which flow, 
upon incision, from divers sorts of trees, as well as the different oils 
extracted from thence, are not to be numbered. The oil drawn from 
the fruit of a palm-tree, called Ungurave, is (as they say) as sweet, 
and reckoned by some as palatable, as Florence-oil. Some there are, 
like that of Andiroba, which yield a fine light, without any ill smell. In 
many parts the Indians, instead of oil, light themselves with the Copal, 
bound round with the leaves of the Banana-tree; others, for the same 
end, make use of certain seeds, put within the hollow of a pointed 
rod, which, being run into the earth, serves at the same time as a 
candlestick. The rosin named Cabout-chou in those countries of the 
province of Quito adjacent to the sea, is also very common on the banks 
of the Maranon, and serves for the same uses. When it is fresh, they 
work it with molds into what shape they please, and it is impenetrable 
by the rain; but what renders it the most remarkable is its great 
elasticity. They make bottles thereof which it is not easy to break; 
boots, and hollow bowls which may be squeezed flat, and when no 
longer under restraint recover their first form. The Pdrtugueze of Para 
have even learnt of the Omaguas to make squirts or syringes thereof, 
that have no need of a piston, or sucker; they are made hollow, in 
the form of a pear, when scoop'd, having a little hole at the small end 
to which a pipe of the same size is fitted; they are then filled with 
water, and by squeezing them, they have the same effect as a common 
squirt. This machine is mightily in vogue amongst the Omaguas] 
when they meet together by themselves for any merry-making, the 
master of the house never fails to present one to each of his guests; 
and the use of the squirt with them is always the prelude to their most 
solemn feasts. 



On the 23d we entered Bio Negro, or the Black River, another sea 
of fresh water, which falls into the Amazon on its north side. The map 
of father Fritz, who never entered therein, and that last drawn by 
De Lisle from that of the before-mentioned father, make this river 
run from north to south] whereas it is certain, by the report of all those 
who have gone up it, that it comes from the west and runs to the east, 
only inclining a little to the south: nay, I am myself a witness that its 
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course is so for several leagues above its entrance into the Amazon; 
into which it mns in such a parallel line that, where it not for the 
transparence of its waters whence it derived its name of the Black 
River, it might be easily mistaken for a branch of the Amazon, only 
separated from it by the intervention of an island. We went up Rio 
Negro 'two leagues to the fort built there by the Portugueze, at its 
narrowest part, which, on measuring, 1 found to be twelve hundred 
and three fathoms, and where I observed the latitude to be three degrees 
nine minutes. This is the first settlement of the Portugueze on the 
north of the Amazon, as one comes down. Rio Negro has been fre- 
quented by that nation above a century; and they there carry on a 
great trade for slaves. They have there continually a detachment 
from Para, which encamps on its banks to keep the Indians that inhabit 
them in awe, and favour the traffic before-mentioned, within the limits 
prescribed by the laws of Portugal; and every year this flying camp, 
to which they give the name of the Company of Redemption^ penetrates 
higher up into the country. The captain commandant of the fort was 
absent when we arrived there, and we stay'd but twenty-four hours. 

All the country hitherto discovered on the banks of the Rio Negro, 
is peopled by Portugueze missions, of the same Carmelite monks 
whom we had met on coming down the Amazon, since our having 
pass'd the Spanish missions. On going up this river for a fortnight, or 
three weeks, they find it yet broader than at its mouth, by reason 
of the great number of islands, and lakes, which it forms ; and all this 
way the land is high, so that it is never overflowed, neither are the 
woods so thick; in short, it is a country cftdte different from that on 
the sides of the Amazon. 

On our arrival at this fort, we had a particular account of the 
communication of Rio Negro with the Oroonoko; and consequently, of 
.the latter with the Amazon. I will not here enumerate all the different 
proofs of this communication, which I had carefully collected by the 
way; the most authentic thereof, at that time, being the not to be 
suspected evidence of a female Indian of the Spanish missions on the 
banks of the Oroonoko, with whom I had spoken, who had come in a 
canoo from thence to Para; because all these testimonies will become 
useless for the future and must give place to one of a later date. I 
have just been informed by a letter from the reverend father John 
Ferreyraj rector of the Jesuit's college, that the Portugueze of the 
flying camp at Rio Negro, having sailed up from one river to another 
in 1744, met with the superior of the Jesuits of the Spanish missions 
on the banks of the Oroonoko, and came back with him, by the same 
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way s without disembarking, to their camp on the side of Rio Negro, 
which maintains a communication between the Oroonoko and the 
Amazon: The truth thereof can, therefore, no longer be disputed. It 
would be in vain, in order to render it, doubtful, to cite the authority 
of the late author of the Oroonoko illustrated, who, after having long 
been a missionary on the banks of that river, represented this com- 
munication as impossible, so lately as in 1741; no doubt he did not 
then know that Ms own letters to the Portugueze commandant and 
the chaplain of the Company of Redemption were come from his mis- 
son on the Oroonoko by this very way, by him represented as only 
imaginary, as far as Para; where I myself saw the originals in the 
hands of the governor: JBut this author is himself fully undeceived, 
in this particular, as. I have been informed by Mons. Bouguer, who 
saw him in 1744 in the West-Indies , at Carthagena. 

This communication of the Oroonoko with the Amazon, newly 
confirmed, may, with the more justice, be allowed as a discovery in 
geography, because although the intercourse between these two rivers 
is plainly represented upon the old maps, all the modern geographers 
had suppressed- it in the new ones, as if by agreement; and it was 
treated as chimerical, even by those who, one would have thought, 
should have been the best informed of its reality. Nor is this in all 
likelihood the first time that probabilities and conjectures merely 
plausible have got the better of the well-avouch 7 d accounts of trav- 
ellers; and that a spirit of criticism, carried too far, has caused that 
to be flatly denied which ought only to have been treated as dubious. 

During my stay at Cayenne, I had the curiosity to try if the venom 
of the poisoned arrows, which I had already kept above a year, would 
retain its strength; as also whether sugar was actually as effectual an 
antidote for it as I had been assured. Both these experiments were 
made in the presence of the commandant of the colony, with diverse 
officers of the garrison, and the king's physician. A fowl, slightly 
wounded by an arrow blown out of a trunk, whose point had been 
dipt in the poison at least thirteen months, lived half a quarter of an 
hour; another, being pricked in the wing by one of these same arrows 
newly dipt in the poison, diluted with water, and instantly drawn 
out of the wound, seemed to grow heavy within a minute, soon after 
convulsions followed, and though sugar was given it, it died; a third, 
being pricked with the same arrow, dipt afresh in the poison, having 
been instantly relieved with the same remedy, did not shew any sign 
of being out of order. I likewise repeated the same experiments at 
Leyden in the presence of many celebrated professors of that uni- 
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versity *, January 23d, 1745; and the poison, whose strength must have 
been abated by the length of time and the cold, did not produce its 
effect till after five or six minutes, but the sugar was given without any 
success; the fowl that took it seeming only to live a little longer than 
the other: The experiment, however, was not tried any more. This 
poison is an extract made, by the means of fire, from the juices of 
various plants; and especially of some particular Lianes. 'Tis affirmed 
there are the juices of above thirty several sorts of herbs, or roots, 
in the poison made by the Ticunas] which was what I used, and which 
is the most valued of the various sorts known on the sides of the 
Amazon. The Indians always compound it after the same manner ; 
and follow with the utmost exactness the direction received from their 
ancestors, (as scrupulously as is done by the chy mists, or apothecaries 
with us, in the preparation of the Theriaca Andromachi, or Venice 
Treacle) without omitting the least ingredient prescribed; though 
probably this great multiplicity may be no more necessary in the 
Indian poison than in the European antidote. 

Mankind will undoubtedly be surprised that, amongst a people who 
have at their disposal an instrument so certain, and so ready, to 
satiate their hatred, jealousy, or revenge, this subtle and deadly a poison 
should only be fatal to monkeys and wild fowl. It is yet more astonish- 
ing that a missionary, always feared and sometimes hated by his New 
Converts, to whom his function does not allow him to be as complaisant 
as they could wish or might expect, lives amongst them without fear 
or mistrust. Nor is this all; these men, so little to be dreaded, are 
savages and generally without any idea of religion. 
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THE NAME OF FELIX DE AZARA is PERHAPS UTTERLY NEW TO ALL SAVE A 
few zoologists. Yet Azara is one of the really great men In natural 
history. That we have only recently come to appreciate this fact is 
the result of one of those accidents of fate which buried his work in 
the archives at Buenos Aires for more than a hundred years. Now 
as the mass of his manuscripts and papers is being published, Azara 
emerges as a truly monumental figure. Chronologically he takes his 
place midway between La Condamine and Humboldt. 

Member of an Aragonese family remarkable for its many-sided 
accomplishments, Azara began his career as a soldier. We find him 
first as a cadet in the Galacia Infantry Regiment, specializing in 
engineering. By 1775 he had advanced to the rank of lieutenant. A 
year later he participated in an attack on Algiers, during which he 
was struck in the ribs by a large copper cannon ball The injury was 
to plague him the rest of his life. 

His abilities early brought him to the attention of the Crown. IE 
1781 Azara was chosen as one of the commissioners to determine the 
Brazilian border, in connection with the peace treaty signed by Portugal 
and Spain. The Spanish and Portuguese Commissions were to fix the 
line of permanent demarcation from a point on the coast near the rio 
La Plata, up to Bolivia a distance of over a thousand miles. 

Azara was assigned the region of Paraguay. He and his staff set 
to work making observations in fulfillment of official instructions. But 
matters did not go well. Obstacles were constantly placed in his way. 
Gradually it became clear to him that the Portuguese did not want 
the Commission to complete its work, "that instead of promoting the 
settlement of the limits, their object was to prolong the operations 
indefinitely." It was a disheartening discovery. Yet it was charac- 
teristic of Azara that he did not allow himself to bog down in frustra- 
tion and petty dispute, but rather "bethought me how I might improve 
the long delays." The result was that he gave himself over to collecting 
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geographical data and studying the lives of the animals of the Purple 
Land. Henceforth he would come to know the ostrich, the puma, the 
llama, the guanoc and the fox, the various denizens of Eodentia, the 
tuco-tucos, the capybaras and all the other pampean fauna. 

Until Azara's time, there had been few if any life histories of Ameri- 
can animals; and although a novice in the field, he set out to fill in 
these biological lacunae. He had no books except a translation of 
Buffon^s Natural History, a work studded with malobservations. The 
task was gigantic^ but .there was time ; for the delay stretched out to 
twenty long years. All this while Azara collected, observed, and de- 
scribed. 

Finally Ms activities began to arouse the suspicion of the Governor. 
On one occasion he was actually arrested, and many of his manuscripts 
were seized and sent to the Yiceroy at Buenos Aires. It is from these 
archives that his work is now being gradually published. He was set 
upon by Indians, gnawed at by animals, stung by insects and yet 
he kept on, until finally the officials in Spain remembered him, and 
dissolved the Commission. Azara departed for home. 

Deprived of a large portion of his notes and manuscripts held in 
Buenos Aires, Azara nevertheless set to work; and with the aid of the 
famous French naturalist Walckenaer, he published his first book (4 
volumes of text and 1. volume of atlas) ; it appeared in Paris under 
"the title Voyage dans VAmerique Meridionale. The dedication is to 
Azara's brother Hicolas, then Spanish Ambassador at Paris, "I have 
spent the best part of twenty years of my life," he wrote in this 
dedication, "in one of the remote corners of the earth, forgotten even 
by my friends, without books or rational intercourse, continually 
travelling through jungles, holding communications with the birds and 
wild beasts. ... Of these I have written a history." 

The book found great favor with the scholars, who took from itr 
what they needed, without acknowledgment, and called the -author 
out of limbo only when they found him in some error of classification. 
It was not till the close of Azara J s life that his government tardily 
recognized his labors, and conferred on him the rank of brigadier 
general. Doubtless it was small comfort to him. He died in 1821. 
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OF * 

The city of Buenos Ayres was founded by Don Pedro de Mendosa, 
with his armada, on the day of Purification, 2d February 1535, but 
was almost- immediately after deserted, the inhabitants passing over 
to Paraguay by water in such haste, and with such lack of means of 
transport, that they were unable to carry along with them all the 
horses they had brought from Andalusia; so that five mares and seven 
horses were left behind on the 'plain. The city was founded a second 
time, in 1580, by Don Juan de Garay, who was accompanied by sixty 
colonists from Paraguay. These individuals found that a considerable 
breed had already sprung from the above-mentioned mares, and set 
about domesticating those which they were able to catch. The min- 
isters of state opposed this, asserting that they belonged to the king: 
a law-suit was entered upon by the parties interested, and I have 
read in the archives of the town of Assumption in Paraguay, the 
decision given in 1596, declaring the claims of the said ministers to be 
unjust, and determining that the wild horses should be the property 
of whoever should take the trouble to capture them. 

This is the origin of the innumerable herds of wild horses which 
are met with to the south of the river La Plata, as far as the Rio Negro, 
and even, it is said, throughout the country of the Patagonians. These 
horses were at first, as now, called .alzada and cimarrona; but the 
Querandese Indians, now denominated Pampas, having given them the 
name of Bagualada, the Spaniards have adopted this appellation. 
There are baguales, or wild horses, also to the north of the river La 
Plata, but they are not found beyond the more southern pueblos of 
our Guaranese missions. Their origin, I believe, is to be traced to some 
mares abandoned by the Spanish inhabitants of San Juan Bautista. 
This was a city founded by John Romero, in 1553, in front of Buenos 
Ayres, where the river of San Juan discharges itself into the river 
La Plata. Having been shortly afterwards attacked by the Indians, 
it was deserted, when the inhabitants passed over into Paraguay, - 
and were obliged, in the hurry of their departure, and from want of 
vessels, to leave their mares behind them. 

These wild horses congregate together every where in such immense 
herds, that it is no exaggeration to say they sometimes amount to 
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twelve thousand individuals. They are most troublesome and preju- 
dicial; for, -besides consuming vast quantities of pasture, they gallop 
up to the domesticated horses whenever they see them; and, passing 
amongst or close to them, call and caress them with low affectionate 
neighings, thus throw them into confusion, and easily induce them to 
incorporate with their troops, among which they remain ever after. 
Thus, it often happens, that travellers find themselves unable to con- 
tinue their journey; their relays of fresh horses, which are always 
driven loose before them, being enticed away and carried off by the 
wild herds. In order to prevent this, travellers are obliged, as soon 
as a troop of wild horses, which never fail to come up, is perceived, to 
halt and surround their loose steeds, and then proceed to encounter 
the baguales, making a noise and threatening gestures to drive them 
out of the way. 

Their mode of attack is not in line of battle; but some precede 
the others, constituting, as it were, a vanguard, and the rest follow 
in a column, which is never broken or interrupted, and, at most, only 
changes its direction if they are frightened. They sometimes wheel 
about, occasionally returning several times, before^ finally retreating 
before those who are driving them off; at other times they merely pass 
once, and do not return; and sometimes gallop up so blindly, as to 
dash themselves against the carriages, if there are any. It fortunately 
happens that these attacks never take place during the night, whether 
it be that the wild do not see or recognise the tame horses, or that 
they remain quiet from fear. I do not know whether the baguales 
fight amongst themselves; but one observes with astonishment, that the 
roads, in the places which they frequent, are full of dung, sometimes 
over an extent of a league or two, which leaves no doubt as to their 
preferring clean roads and their vicinity to void their excrements on. 
As every stallion is in the habit of smelling the excrements of his 
species which he meets with, and of easing himself upon them, conical 
heaps of dung, consisting sometimes of fifty voidings, are frequently 
seen, the stallions being very abundant amongst the wild herds. Their 
motive for acting thus it is not easy to understand: perhaps they do it 
with the same idea as horses exercised in the tilting-court or parade, 
who discharge their excrements on arriving at the arena of dispute, 
as if. they meant by this to show their arrogance, and the contempt 
they enter-tain for their competitor. 

The Indians of the Pampas eat the flesh, especially that of the colts 
and mares: they also castrate some of them, in order to domesticate 
them. To the Spaniards these horses are comparatively useless, al- 
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though they sometimes kill their most corpulent mares, to make fires 
with their bones and fat in the Pampas, where there is a great scarcity 
of wood. They soihetimes, from caprice, catch a bagual, and tame it, 
tying it to a post for two or three days, giving it nothing to eat or 
drink, and afterwards mounting it; but it is immediately castrated, 
no one in these parts riding stallions. The latter go by the name of 
Cojudos, and the geldings are called Caballos, or horses. 

Their mode of catching these animals is to go out in search of a 
herd, and, on arriving within cast, to throw their bolas, or balls, at 
them. These balls are three stones, about the size of a man's fist, 
rolled up in leather, and tied to a common centre with strong leathern 
cords, more than a yard in length. They take hold of one, which is 
rather the smallest; and after flourishing or whirling the other two 
several times round the head, they discharge the whole three, and 
entangle them in such a manner among the animal's legs, that it cannot 
run ; affording an opportunity to throw the lasso. This lasso is a piece 
of cow's leather, of the thickness of a man's thumb, very strong, from 
twenty to thirty yards long, with an iron bolt at the end, that it may 
be more easily cast. They throw it with admirable skill on the neck. 
of the horse or bull which they are desirous of capturing, and thus 
detain and master him, the other extremity being affixed to the girths 
of their horses' saddles. The country labourers, who are called peons, 
ginetes, or jockeys, gauchos, ca?niluchos, and gauderios, never omit to 
carry these bolas, or balls, and lasso. 

The proprietors of the post-huts and pasture-grounds kill and drive 
away the wild herds, as much as they can, from their neighbourhood; 
for were they not to do so, it would be impossible to prevent their 
domesticated horses from joining the wild herds. For this purpose 
they persecute them greatly; making men on horseback drive the 
baguales before them till they are tired; when fresh men and fresh 
horses continue the chase, press upon and urge them on both sides, 
killing vast quantities of them with chuzos or spears, without ceasing 
to gallop, or slackening their pace. If there are any woods or rivulets 
in the country j by which these wild horses can be kept within certain 
limits, their object is of course more easily attained; and still more so, 
if a large corral is made with stakes into which they may be forced 
to enter. 

From the above account it appears, that the wild horses are useless 
and detrimental, and only make the Indians of the Pampas, who eat 
their flesh, more lazy than they naturally are. That great advantage 
would result from their utter extermination is therefore evident; their 
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skins might be of some value if carried to Spain; as likewise their 
bones, which might be used for household utensils,, and for many other 
purposes, supplying the place of ivory. 

Being very little acquainted with the Andalusian horses, I cannot 
institute any comparison between them and their descendants, the 
baguales: I believe, however, that there can be no doubt that, in 
elegance, stature, strength, vivacity, and agility, those of Andalusia 
are vastly superior to them. No more can it be doubted that the 
baguales are, in strength, vigour, and sise, fully equal to the domesti- 
cated horses of this country; but nothing can be inferred from this, 
both wild and tame being very similar, as we shall see farther on. 

Buffon is, therefore, mistaken when he says, that the. wild horses in 
South America are endued with greater strength and agility than the 
tame. Oexmelin is right in stating that the baguales possess not the 
beauty of the Andalusian horses, having a larger and more stumpy 
head, thicker and more knotty legs, and a longer neck and ears: but 
he is mistaken in supposing, that snares are laid for them in the places 
which they frequent; for it is impossible that an animal so wary, and 
so easily frightened as the horse, should fall into a snare where there 
is no food to attract him. Probably he may have heard of the. lassos, 
.and imagined that they were the same as the nets used for catching 
birds; not being aware that those used for catching horses are thrown 
in the manner above described, as Buffon himself knew afterwards, 

Oexmelin is likewise mistaken, when he says, that in order to tame 
the baguales, they are tied by their fore and hind feet to a tree for 
two or three days; they are secured only by a halter, which, instead of 
a muserola, or a piece of iron, in the shape of a half -moon, is furnished. 
with a strap. It is certain that a wild bagual horse; when domesticated, 
is as useful and docile as if he had been always tame; but it is not 
true, as this author asserts, that if it has an opportunity of regaining 
its freedom, it does not again become wild; for it is certain that no 
domesticated horse, however thoroughly disciplined, and however gentle 
he may be, ever evinces repugnance to join the baguales, and becomes 
from the moment he is incorporated with them as wild, as any of the 
troop; that is to say, it requires as much labour to catch hina as if 
he had been originally wild, although, when caught, he allows himself 
to be mounted directly. 

My naturalist states,* that the wild horses are gregarious, living 
in troops: this is as true as what he adds is false, viz. that each troop, 
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by common consent, submits itself to and obeys a chief, who guides, 
3ommands, and directs their movements, making them form in line of 
3attle by files, companies, battalions and brigades. The fact is, that 
3ach stallion appropriates to himself as many mares as he can, and 
iakes care of them, keeping them always united, and fighting with any 
)f his brethren who strive to dispute his possession of them. Each 
lerd of wild horses is therefore composed of a multitude of small 
troops, a little separated, yet almost united, which draw near together 
n action, that troop advancing first which happens to be nearest to 
Jae point of attack. 

Amongst the numerous herds of wild horses which have passed under 
ny observation, I have never seen any colour but chestnut; in some, 
.nclining to bay; in others, more or less to red (alazan) ; and whenever 
i bay, piebald, black, or any other coloured horse is seen, it is imme- 
liately known to have been a domesticated individual, which had 
nade its escape, or been carried off by the wild herds. Although one 
night suppose them to have inherited the chestnut colour of their 
;oat, it does not appear very probable that all the stallions and mares 
Torn which they derived their origin should have possessed this precise 
joat and colour. It appears to me more likely that horses, in a state 
)f freedom, gradually recover with their liberty, not only the habits, 
nclinations, and forms, of their original wild type, but also the colour. 
Should this be granted, there will be no extravagance in asserting, that 
;he first horse and mare that appeared in the world were chestnut- 
coloured; consequently, taking colour for a sign or index, the best race 
>f horses may be said to be chestnut, whether inclining to bright or 
lark; and those of other colours to be inferior, belonging to degrada- 
ions more remote from the original horse, which, it cannot be doubted, 
vas the most perfect. I believe that this conjecture is not belied by 
experience: in this country, at least, chestnut and bay coloured horses 
iTQ held to be the strongest and noblest; and if some individuals prefer 
>ther colours, it is merely frox&'Ncaprice. We may say also, that the 
French, who deem bay-coloured horses to be of little value, do not 
ihew so much knowledge as the Spaniards, who highly esteem them. 
The above remarks must be considered as applying to the ancient 
vild herds, and not to the few troops, which, from neglect, or from 
>eing abandoned by their owners, have recently sprung up to the 
lorth of the river La Plata; for these yet preserve almost the same 
variety of colours as we see amongst the tame ones. 

Buff on says, that Herodotus speaks of wild horses of a white .colour 
3edng found on the banks of the Hyparis in Scythia ; that Le^o Af ricaous 
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places wild horses in Africa and Arabia, and saw a white colt brought 
forth amongst the wild horses of Numidia ; that Marmol asserts, that 
they are found of a white and ash colour in Arabia and Libya; and 
that Marco Polo mentions a herd of ten thousand white mares in 
Persia. As our author no where else alludes to the colour of the 
American wild herds, it might be supposed that they too are white, 
and that such was the colour of the original horse; but as this is 
in direct opposition to what we observe amongst the innumerable 
wild herds of these parts, we may, I think, presume that Herodotus 
wrote from hearsay, that Leo beheld an albino colt, that Marmol 
copied Leo badly, and that Polo spoke from memory. The coat of 
these wild horses is not sensibly longer than that of the domesticated 
individuals, although certainly more so than that of those reared and 
kept in stables; but it never attains the length of five inches, which 
Herodotus assigns to the fur of the wild herds of Persia. 

In alluding to the domestic horses of Paraguay, I shall confine my- 
self to noting down a few facts, which I believe are unknown - in 
Europe, and which appear to me worthy of mention. Horses were at 
first so scarce, that Domingo Martinez de Yrala, in 1551, purchased 
a dark-coloured horse, with a white streak on his forehead, of Alonso 
Parejo, for the sum of four thousand golden pesos, of four hundred 
and fifty maravedis each, payable from the first goods the conquest 
should produce; and Captain Melfo de Chaves guaranteed the pay- 
ment, as appears from the written agreement I have seen in the archives 
of Assumption; but in the year 1557, when the aforesaid Yrala died, 
there were already twenty-four head of cavalry. They are now so 
common, that even the poorest day-labourer possesses several, and 
every thing is done on horseback. 

The price of common domestic horses in the plains of Buenos Ayres 
is two pesos each, and double that sum in Paraguay and Monte Video. 
If, however, they are remarkable for beauty, size, and grace, either in 
walking or running, they of course fetch a higher price; the mares 
are sold at two rials, or fourpence halfpenny each. They are dearer 
in Paraguay, being less common: this is owing to there being so much 
low and damp land in this country, which has been found by experience 
to be unfavourable for rearing horses ; they preferring, and thriving 
best, on elevated grounds. For the same reason, the horses of Buenos 
Ayres appear to be somewhat superior in stature and vigour to those 
of Paraguay. The plains of Monte Video are excellent for rearing them. 
There, however, they are dearer, for they are exported to Brazil, and 
used in the mines, where they thrive very ill. These horses are every 
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where treated worse than can well be imagined. If they belong to 
the king, it is well known that they are made to run and work for 
eight-and-forty consecutive hours at the least, without eating or 
drinking; or being placed under cover, and this in turns. Each cam- 
pestrian invariably ties one to the post at sunset: next day, whether 
there be any thing to do or not, he mounts, and rides rapidly without 
halting for a great part, or the whole, of the day ; and if at any time 
he does not run, he ties him again to the post until sunset, that he 
may take another horse, without leaving him any thing to eat or drink; 
so that it may be considered certain that no horse lives here half the 
period that Nature has allotted for his existence. The above is the 
ordinary exercise, to which greater severities are frequently added; 
and it is certainly very much to be lamented, that so beautiful, gen- 
erous, loyal, useful, and noble an animal, should have fallen into such 
ungrateful and merciless hands. They say here, with reason, that 
this country is the hell of cows, the purgatory of horses, and the 
paradise of asses and mares; alluding to the incredible slaughter of 
the despised vaccine tribe, the hardships which the horses undergo, 
and the free and easy life of -the asses and mares, which roam about 
at large without anybody interfering with them. 

The owners of pasture-grounds, or post-huts, keep a certain number 
of mares, which are never broken in, mounted, or domesticated; but 
left all their lives free, without any sign of subjection, save that of 
being ridden round, and driven within certain limits, once a week or 
less, in order to prevent their quitting the grounds altogether. They 
are occasionally also brought to the corral, where they are made to 
run together for a time, and lassos are thrown on them, and they are 
pulled down, in order that they may be habituated to alarm, and 
kept in some slight subjection: this is called aporrearlas. A stallion, 
which is likewise never mounted nor domesticated, is assigned to every 
twenty-five or thirty mares, and lives with them in a most perfect 
state of freedom. Little care, however, is taken in his selection, and 
no one ever thinks of introducing stallions from other parts to cross 
the breed: thence it is that these horses, although in a state of com- 
parative freedom, are not so good, so large, or so beautiful as the 
Andalusian. Man, by a little attention to this point, can exercise great 
control over quadrupeds and even birds, preferring one breed and 
crossing it with another, which is, as it were, a species of engrafting; 
and in both ways he can greatly improve their natural capabilities. 
In this manner also man can separate those irregular individuals which 
nature from time to time produces, and cause them to be perpetuated, 
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forming varieties, as we shall see when we come to treat of the Mocho, 
or hornless bull. 

By such means as these, sometimes the result of design, and at others 
of chance, many of the races and varieties which we see among domestic 
animals have been formed; whilst others proceed from an illicit union 
between animals originally different; which is likewise owing to man 
or domestication, and not to Nature, . for she never allows such inter- 
course in a state of freedom. If man should attempt and succeed in 
mixing all the varieties of one and the same species, he would at the 
same time cause their extermination, and one single race only would 
remain; which would perhaps be nearest to the original type or source; 
for we may presume that in these unions the animals would gradually 
lose the altered character, and go on gaining, by the extinction of each 
variety, more and more of the original qualities of the primitive race. 
But if the races which man thus united should themselves proceed 
from the illicit union of two species originally different, the last produce 
would be a mulatto, or mixed breed, superior to either of them; for 
every cross appears to produce a superior race, as I believe is seen 
amongst the Mestizos and the Spaniards of Paraguay, whom I find to 
be more active, of better proportions, stronger, and taller, than the 
Spaniards of Europe and those of the La Plata. I attribute this, in a 
great measure, to their being the produce for the most part of grafts 
or mixtures amongst other Indian and African nations. This will not 
be wondered at, if it is considered that grafting, or copulation, is the 
only privileged means which Nature allows to sensible beings, and 
the only one in which she takes pleasure; for all generation is a 
grafting, or an art practised by beings and protected by nature: man, 
and quadrupeds, and birds, graft in the same manner as we graft trees: 
and as amongst the latter it is necessary that the two distinct plants 
which compose the stock and graft should not be species very distinct 
from or opposed to each other; so likewise amongst animals is it 
requisite to observe, that the two races, from which we desire to pro- 
duce a mixed produce, should not be far removed from each other 
in the scale of beings, that is to say, should not involve contradictory 
principles. But if the union takes place between two things that have 
no innate repugnance to each other, nature aids and improves it, as 
well amongst animals as in fruits. Even the production of plants is 
nothing but a mixture or graft of seeds and earth, which, protected by 
nature, produces as the result a plant superior to the earth and seed, 
for it possesses life although proceeding from two inert bodies. As to 
intellectual faculties, I believe that the results of grafting, or cross- 
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breeds, will always be superior to their progenitors, as I observe to be 
the case in the Spaniards of Paraguay above mentioned, in all Mestizos, 
and in the mule, which is more sagacious and intelligent than the ass 
and horse, the same being manifest in the crossed races of dogs. No 
more do I doubt that the produce of two varieties, having the same 
origin, would be found to have gained nothing in the intellectual 
and reflective f acuities ; or that in the union of two species the produce 
will partake most of the nature of that one which possesses the most 
unalterable character, as we shall see when treating of the mule, Man 
may also degrade or deteriorate all species^ including his own, by acting 
contrary to the principles above stated; that is to say, by avoiding all 
cross grafts or mixture; for the natives of Paraguay have found by 
experience that their cattle gradually diminish in size and lose their 
fecundity, if bulls and cows are not introduced from time to time from 
other pastures into their own; and in my opinion, the degradation of 
certain families of the human race proceeds from their always inter- 
marrying with each other. 

Each stallion appropriates to himself a troop of mares, which he 
keeps united, galloping round and bestowing abundance of kicks and 
bits when necessary. He protects and defends them against the attacks 
of asses, dogs, and other horses: and they are not ungrateful to him; 
for if two stallions fight together, they do not leave the vanquished 
for the conqueror, unless they have some satisfactory ground of com- 
plaint against him. The female colts after birth are left with the 
mothers; but the males, when one, or, at the most, two years old, are 
separated, in order that they may be castrated during the winter , and 
rendered fit for service on attaining the age of three years. For this 
purpose, they throw a lasso on their neck, tie their fore-feet, and pull 
them to the ground; they then place a halter on them, and tie the 
lower jaw behind the teeth with a piece of leather, whence proceed 
two straps, one on each side, iyhich form the reins; this done, without 
a .bit, which they never use, they make the animal rise; and when on 
foot, girth the mounting pad tight, without martingale or crupper, 
which are things unknown on these plains ; then loosing all the ligatures, 
the breaker-in mounts with a pair of enormous spurs on his feet, and 
gallops along the plains; enduring the plunging and kicking of the 
colt till it is tired, when he ties it to a post, the animal seldom suc- 
ceeding in throwing its rider. The process is repeated during that and 
for several days after, occasionally allowing it days of rest, until it 
ceases to plunge; iafter this they make use of it on all occasions that 
offer, although a bridle is not placed on it for at least a year, when it 
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ceases to be termed filly (redomon), and is called horse (caballo). 
Experienced jockeys assert, that the pie-bald colts are the most difficult 
to break in, and they generally find those most untameable which have 
the stiffest and least flexible ears; the breakers-in, therefore, never 
fail to touch them above all things, as this is of great use in governing 
them. They prefer the winter season for breaking them in, because 
the colts are then less fiery ; but the bridle, with a bit, is never put on 
except during the summer; for those which become accustomed to 
the use of it in the brumal season, are all their lives subject to a flow 
of spittle, which soils the bridle and the rider; on which account they 
are called foamers (babosos). They are in the habit of plucking out 
the few very long hairs which grow over the eyes, because they believe 
them to be the cause of their starting, which they call being paxareros. 
As soon as the colts are castrated, they are put among the horses of 
service, which never receive shelter, covering, nor anything to eat, but 
what they pick up on the plains, where they wander about at large, 
without any herdsman to accompany or guide them; they are in the 
habit, however, of frequenting some particular tract of land, from 
which in general they do not stray; and it is remarkable, that each 
horse goes always together with the companion which he has chosen, 
from whom he is never separated without manifesting the greatest 
annoyance, and sometimes returns to seek for him in a pasture from 
seventy or a hundred leagues' distance, if he can contrive to make his 
escape. Friends recognise each other by neighing, by the sense of 
smell, and even by the tread of their footsteps. 

When they wish a troop of fifty horses not to disperse, they introduce 
a mare among them, called madrina, with a small bell on her; and this 
Is sufficient for all to follow, recognise, and seek her. Although placing 
a bell on one of the horses answers the same purpose, it is, notwith- 
standing, observed, that they keep closer to the mare if she has a colt. 

When horses are required, a man sets out mounted, and, galloping 
round, with shouts and gestures, easily collects the troop, and drives 
them before him into the corral, which is always surrounded by stakes. 
Into this one or two men enter; and while the horses keep running 
round it, they throw lassos on the necks of those they wish to take; 
for in this country the horses are never tame enough to allow them- 
selves to be approached or caught by the hand. I have said that the 
horseman drives the whole troop into the corral ; for it would be very 
difficult, if not impossible, to conduct a part of the troop, or one or two 
only ; for they show the utmost repugnance to be separated, although, 
when united, they are easily driven onwards. 
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As all these countries are flat, and destitute of stones, the horses in 
general are not shod, with the exception of a few fancy ones in the 
city of Buenos Ayres: these also are the only ones kept in stable; 
and some days' skill and labour are requisite to induce them to eat 
maize and corn, for no horse naturally eats grain. Nobody judges of the 
age of horses by their teeth, neither are there any farriers amongst 
them, nor have I ever observed the disease called glanders. 

All horses run swifter when mounted than when galloping loose, 
especially if ridden without a saddle. These people are most passion- 
ately fond of horse-races, and are in the habit of betting to their very 
shirts upon them. This diversion, it seems, which is now general, was 
introduced into Buenos Ayres by the English, when they came for the 
purchase of Negroes in the years fourteen and sixteen of the past cen- 
tury. The race-horses are called parejeros; they undergo a previous 
course of training for fifteen days, during which time they receive their 
food in moderate and regular measures. They are startled frequently 
by night, their dung is examined, and various other ceremonies are 
performed, which is called forming the horse (camponer el caballo). 
In doing this, they introduce a variety of superstitions and simplicities, 
and look upon it as an art with which few are acquainted. Every 
race is ridden barebacked or naked. They are also much attached to 
another diversion, which they call running for the duck (correr el pato) . 
For this purpose, two bands of men on horseback join together, and 
mark out for themselves two spots about a league distant from each 
other, one being destined for each troop ; they then sew up a duck in 
a piece of leather, leaving the head only outside, and fixing on the 
same piece of leather two very large and strong rings or handles. By 
these rings, an individual of each of the two bands takes hold of the 
duck half way between the afore-mentioned spots; and, putting spurs 
to their horses, pull in opposite directions, until the most powerful 
carries off the duck ; his rival falling to the ground, should he not give 
it up. The conqueror instantly gallops off, and those of the opposite 
party follow and surround him, until some one seizing the handle, 
these two contend against each other as before; and so on, that party 
at last coming off victorious whose champion reaches the appointed 
goal in possession of the duck. This barbarous diversion is seldom 
practised without some accident; for the competitors rush furiously 
against each other, some endeavouring to keep possession of the duck, 
others striving to carry it away. The game is therefore prohibited, but, 
notwithstanding, is frequently pursued. When travelling, although the 
journey should not be more than twelve or twenty leagues, horses are 
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driven loose before the riders for the purpose of changing; but for this, 
those ridden would be worn out with hunger and fatigue, receiving, as 
they do, nothing to eat but the grass they can snatch up on the plains 
in the intervals of detention and during the night. The rules of the 
riding-school are here unknown, but they are excellent horsemen, and 
many of them can maintain their footing, rein in hand, when the horse 
falls with them going at full gallop: this they call rolling along the 
ground; and when the rider only falls, and not the horse, they call it 
carrying off a blow (llevar un golpe). 

I have heard for a fact, that, a short time ago, a horse was born in 
Santa Fe de la Vera Cruz, which had two horns like a bull, four inches 
long, sharp and erect, growing close to the ears; and that another from 
Chili was brought to Don John Augustin Videla, a native of Buenos 
Ayres, with strong horns, three inches high. This horse, they tell me, 
was remarkably gentle; but, when offended, he attacked like a bull. 
Videla sent the horse to some of his relatives in Mendoza, who gave it 
to an inhabitant of Cordova in Tucuman, who intended, as it was a 
stallion, to endeavour to form a race of horned horses. I am not aware 
of the results, which may probably have been favorable, for the heifers 
of the hornless bulls are productive, as we shall see farther on. 

We have seen that geldings are the only horses which can be called 
tame; for the cojudos, or stallions, and the mares, roam about with 
almost as much freedom as the baguals. Hence, in my opinion, it is 
that the wild horses are not sensibly superior to those called tame, in 
stature or in any thing else: but it is more unaccountable, the wild 
horses being, as I have observed, all chestnuts, how so great a variety 
of colours is found amongst the tame, although dark and black-coloured 
are extremely scarce. 
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"BARON HUMBOLDT," SIMON BOLIVAR ONCE REMARKED, "DID MORE FOR 
the Americas than all the conquistadors." And in essence it is true; 
America was rediscovered by Humboldt. His publications, numbering 
twenty-nine huge folio volumes, his influence on America's develop- 
ment, from the Panama Canal to the exploitation of guano, his en- 
couragement to the South American liberators, his aid to a regiment 
of explorers who followed him, places him in a position so unique 
that he is, perhaps, as someone has said of him, "the greatest man since 
Aristotle." 

Son of an aristocratic family whose seat was the Schloss at Tegel bei 
Potsdam, Humboldt received one of the finest educations in Europe, 
studying under famous savants at Frankfurt and Gottingen. As a 
result of his excellent connections, even as a youth he knew all the 
famous of Europe. In Paris in 1798, while preparing himself for an 
expedition to Egypt, he suddenly altered his plans and proposed to 
Aime Bonpland, a French botanical-medico, that they make an expedi- 
tion to the Americas. The two then left for Spain where Humboldt 
was received with honor by the Spanish King. 

The following year, with royal sanction, Humboldt and Bonpland 
landed in Venezuela and at once set out on the first stage of their 
explorations the long, arduous trip up the rio Orinoco to the point 
where it joins the rio Negro. A year later they returned with a vast 
collection of plants, animals, insects, and geological fragments. After 
thoroughly exploring the llanos of Venezuela, they continued on to 
Colombia, ascended the rio Magdalena, and entered Bogota where 
their fame had preceded them. Then on mule back they rode south to 
Quito (Ecuador) . Here their studies, mostly meteorological and geo- 
logical, were climaxed by their attempts to ascend the famous volcano 
Chimborazo, then thought to be the highest mountain in the world. 
Descending into the Amazon on their way to Peru, they took ship at 
Lima, doubled back along the entire coast, and finally set sail for 
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Mexico. After a year there, and some additional months in Cuba, 
Humboldt -sailed in 1804 to North America where he was received in 
great admiration by Thomas Jefferson. After four memorable days 
at Monticello where these two discussed South America, Humboldt 
was given a dinner in Philadelphia, which was long remembered in 
that city's annals for its assemblage of great names. 

Humboldt's return to Europe signalized celebrations usually accorded 
only ruling sovereigns, for in human greatness he was compared to 
Napoleon. But Humboldt, not one to be overwhelmed by honors, 
pushed them aside and settled down in Paris to publish the results of 
Ms immense industry. Unable to find a publisher to finance so gigantic 
a project, Humboldt used the last of Ms inheritance to see his works 
through the press. Later the King of Prussia elevated him to a position 
near the throne and provided him with a sinecure to recompense him 
for the money he had expended on his publications. Except for a 
brief journey into Russia, the influence of Ms American travels was 
the motivating force on his scientific labors up until his death. His 
positive additions to science were: the introduction of isothermal lines 
into maps, the founding of plant-geography, the study of terrestrial 
magnetism and the establishment of magnetic meteorological observa- 
tories throughout the world. His contributions to botany, zoology, 
geography, and history were tremendous. Finally, he synthesized all 
this great flow of learning into a book now seldom read called 
Kosmos, which was In effect an introduction to geophysics. The whole 
world mourned when Humboldt, l crying a thousand thanks to all those 
who had the patience to cleanse his Augean stables," died and w&s 
buried with kingly honors. 

THE CAVERN OF THE GUACBARO AND 
.ELECTRIC EEL* 

That which confers most celebrity on the valley of Caripe, besides 
the extraordinary coolness of its climate, is the great Cueva, or Cavern 
of the Guacharo. In a country where the people love the marvellous, 
a cavern which gives birth to a river, and is inhabited by thousands of 
nocturnal birds, the fat of which is employed in the Missions to dress 



*From the Ebgiish translation (1814-1829) of Humboldt J s Voyage auz regions 
eqwnoxiales du Nouveau Continent. 
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food, is an everlasting object of conversation and discussion. The 
cavern, which the natives call "a mine of fat," is not in the valley of 
Caripe itself, but three short leagues distant from the convent, in the 
direction of west-south-west. It opens into a lateral valley, which 
terminates at the Sierra del Guacharo. 

We set out for the Sierra on the 18th of September, accompanied by 
the alcaldes, or Indian magistrates, and the greater part of the monks 
of the convent. A narrow path led us at first towards the south, across 
a fine plain, covered with beautiful turf. We then turned westward, 
along the margin of a 'small river which issues from the mouth of the 
cavern. We ascended during three quarters of an hour, sometimes in 
the water, which was shallow, sometimes between the torrent and a 
wall of rocks, on a soil extremely slippery and miry. The falling down 
of the earth, the scattered trunks of trees, over which the mules could 
scarcely pass, and the creeping plants that covered the ground, 
rendered this part of the road fatiguing. We were surprised to find 
here, at scarcely 500 toises above the level of the sea, a cruciferous 
plant, Raphanus pinnatus. Plants of this family are very rare in the 
tropics; they have in some sort a northern character, and therefore 
we never expected to see one on the plain of Caripe at so inconsider- 
able an elevation. The northern character also appears in the Galium 
caripense, the Valeriana scandens, and a sanicle not unlike the 
S, marilandica. 

At the foot of the lofty mountain of the Guacharo, we were only 
four hundred paces from the cavern, without yet perceiving the en- 
trance. The torrent runs in a crevice hollowed out by the waters, and 
we went on under a cornice, the projection of which prevented us from 
seeing the sky. The path winds in the direction of the river; and at 
the last turning we came suddenly before the immense opening of the 
grotto. The aspect of this spot is majestic, even to the eye of a traveller 
accustomed to the picturesque scenery of the higher Alps. I had before 
this seen the caverns of the peak of Derbyshire, where, lying down flat 
in a boat, we proceeded along a subterranean river, under an arch two 
feet high. I had visited the beautiful grotto of Treshemienshiz, in the 
Carpathian mountains, the caverns of the Hartz, and those of Fran- 
conia, which are vast cemeteries, containing bones of tigers, hysenas, 
and bears, as large as our horses. Nature in every zone follows im- 
mutable laws in the distribution of rocks, in the form of mountains, 
and even in those changes which the exterior crust of our planet has 
undergone. So great a uniformity led me to believe that the aspect 
of the cavern of Caripe would differ little from what I had observed 
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in my preceding travels. The reality far exceeded my expectations. If 
the configuration of the .grottoes, the splendour of the stalactites, and 
all the phenomena of inorganic nature^ present striking analogies, the 
majesty of equinoctial vegetation gives at the same time an individual 
character to the aperture of the cavern. 

The Cueva del Guacharo is pierced in the vertical profile of a rock. 
The entrance is towards the south, and forms an arch eighty feet broad 
and seventy-two high. The rock which surmounts the grotto is 
covered with trees of gigantic height. The mamrnee-tree and the genipa, 
with large and shining leaves, raise their branches vertically towards 
the sky; whilst those of the courbaril and the erythrina form, as they 
extend, a thick canopy of verdure. Plants of the family of pothos, 
with succulent stems, oxalises, and orchidese of a singular structure, 
rise in the driest clefts of the rocks; while creeping plants waving in 
the winds are interwoven in festoons before the opening of the cavern. 
We distinguished in these festoons a bignonia of a violet, blue, the 
purple dolichos, and for the first time, that magnificent solandra, 
which has an orange-coloured flower and a fleshy tube more than 
four inches long. 

But this luxury of vegetation embellishes not only the external arch, 
it appears even in the vestibule of the grotto. We saw with astonish- 
ment platain-leaved heliconias eighteen feet high, the praga palm-tree, 
and arborescent arums, following the course of the river, even to those 
subterranean places. The vegetation continues in the cave of Caripe as 
in those deep crevices of the Andes, half-excluded from the light of 
day, and does not disappear till, penetrating into the interior, we 
advance thirty or forty paces from the entrance. We measured the 
way by means of a cord; and we went on about four hundred and thirty 
feet without being obliged to light our torches. Daylight penetrates 
far into this region, because the grotto forms but one single channel, 
keeping tfee same direction, from south-east to north-west. Where 
the light began to fail, we heard from afar the hoarse sounds of the 
nocturnal birds; sound which the natives think belong exclusively to 
those subterraneous places. 

The guacharo is of the size of our fowls. It has the mouth of the 
goatsuckers and procnias, and the port of those vultures whose crooked 
beaks are surrounded with stiff silky hairs. Suppressing, with M Cuvier, 
the order of picas, we must refer this extraordinary bird to the pas- 
seres, the genera of which are connected with each other by almost 
imperceptible transitions. It forms a new genus, very different from 
the goatsucker, in the loudness of its voice, in the vast strength of its 
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beak (containing a double tooth) , and in its feet without the membranes 
which unite the anterior phalanges of the claws. It is the first example 
of a nocturnal bird among the Passeres dentirostrati. Its habits present 
analogies both with those of the goatsuckers and of the alpine crow. 
The plumage of the guacharo is of a dark bluish grey, mixed with 
small streaks and specks of black. Large white spots in the form 
of a heart, and bordered with black, mark the head, wings, and tail. 
The eyes of the bird, which are dazzled by the light of day, are blue, 
and smaller than those of the goatsucker. The spread of the wings, 
which are composed of .seventeen or eighteen quill feathers, is three 
feet and a half. The guacharo quits the cavern at nightfall, especially 
when the moon shines. It is almost the only 'frugiferous nocturnal bird 
yet known; the conformation of its feet sufficiently shows that it does 
not hunt like our owls. It feeds on very hard fruits, like the nutcracker 
and the pyrrhocorax. The latter nestles also in clefts of rocks, and is 
known by the name of the night-crow. The Indians assured us that 
the guacharo does not pursue either the lamellicornous insects or those 
plialsense which serve as food to the goatsuckers. A comparison of the 
beaks of the guacharo and the goatsucker serves to denote how much 
their habits must differ. It would be difficult to form an idea of the 
horrible noise occasioned by thousands of these birds in the dark part 
of the cavern. Their shrill and piercing cries strike upon the vaults 
of the rocks, and are repeated by the subterranean echoes. The Indians 
showed us the nests of the guacharos by fixing a torch to the end of 
a long pole. These nests were fifty or sixty feet high above our heads, 
in holes in the shape of funnels, with which the roof of the grotto is 
pierced like a sieve. The noise increased as we advanced, and the 
birds were scared by the light of the torches of copal. When this 
noise ceased a few minutes around us, we heard at a distance the 
plaintive cries of the birds roosting in other ramifications of the cavern. 
It seemed as if different groups answered each other alternately. 

The Indians enter the Cueva del Guacharo once a-year, near mid- 
summer. They go armed with poles, with which they destroy the 
greater part of the nests. At that season several thousand birds are 
killed ; and the old ones ? as if to defend their brood, hover over the heads 
of the Indians, uttering terrible cries. The young, which fall to the 
ground, are opened on the spot: Their peritoneum is found extremely 
loaded with fat, and a layer of fat reaches from the abdomen to the 
anus, forming a kind of cushion between the legs of the bird. This 
quantity of fat in frugivorous animals, not exposed to the light, and 
exerting very little muscular motion, reminds us of what has been 
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observed in the fattening of geese and oxen. It is well known how 
greatly darkness and repose favour this process. The nocturnal birds 
of Europe are lean, because, instead of feeding on fruits, like the 
guacharo, they live on the scanty produce of their prey. At the period 
commonly called, at Caripe, the oil harvest, the Indians build huts 
with palm-leaves, near the entrance, and even in the porch of the 
cavern. There, with a fire of brushwood, they melt in pots of clay the 
fat of the young birds just killed. This fat is known by the name of 
butter or oil (nianteca, or aceite) of the guacharo. It is half liquid, 
transparent, without smell, and so pure that it may be kept above a 
year without becoming rancid. At the convent of Caripe no other oil 
is used in the kitchen of the monks but that of the cavern; and we 
never observed that it gave the aliments a disagreeable taste or smell. 

The race of the guacharos would have been long ago extinct, had 
not several circumstances contributed to its preservation. The natives, 
restrained by their superstitious ideas, seldom have courage to pene- 
trate far into the grotto. It appears also, that birds of the same species 
dwell in neighbouring caverns, which are too narrow to be accessible 
to man. Perhaps the great cavern is repeopled by colonies which for- 
sake the small grottoes; for the missionaries assured us, that hitherto 
no sensible diminution of the birds have been observed. Young gua- 
charos have been sent to the port of Cumana, and have lived there 
several days without taking any nourishment, the seeds offered to them 
not suiting their taste. When the crops and gizzards of the young birds 
are opened in the cavern, they are found to contain all sorts of hard 
and dry fruits, which furnish, under the singular name of guacharo 
seed {semilla del guacharo), a very celebrated remedy against inter- 
mittent fevers. The old birds carry these seeds to their young. They 
are carefully collected, and sent to the sick at Cariaco, and other places 
of the low regions, where fevers are generally prevalent. 

As we continued to advance into -the cavern, we followed the banks 
of the small river which issues from it, and is from twenty-eight to 
thirty feet wide. We walked on the banks, as far as the hills formed 
of calcareous incrustations permitted us. Where the torrent winds 
among very high masses of stalactites, we were often obliged to descend 
into its bed, which is only two feet deep. We learned with surprise, 
that this subterranean rivulet is the origin of the river Caripe, which, 
at the distance of a few leagues, where it joins the small river of Santa 
Maria, is navigable for canoes. It flows into the river Areo tinder the 
name of Caiio de Terezen. We found on the banks of the subterranean 
rivulet a great quantity of palm-tree wood, the remains of trunks, on 
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which the Indians climb to reach the nests hanging from the roofs of 
the cavern. The rings, formed by the vestiges of the old footstalks 

of the leaves, furnish as it were the steps of a ladder perpendicularly 
placed. 

The Grotto of Caripe preserves the same direction, the same breadth, 
and its primitive height of sixty or seventy feet, to the distance of 472 
metres, or 1458 feet, accurately measured. We had great difficulty in 
persuading the Indians to pass beyond the anterior portion of the 
grotto, the only part which they annually visit to collect the fat. The 
whole authority of 'los padres' was necessary to induce them to ad- 
vance as far as the spot where the soil rises abruptly at an inclination 
of sixty degrees, and where the torrent forms a small subterranean 
cascade. The natives connect mystic ideas with this cave, inhabited 
by nocturnal birds; they believe that the souls of their ancestors sojourn 
in the deep recesses of the cavern. "Man," say they, "should avoid 
places which are enlightened neither by the sun (zis) , nor by the moon 
(nuna)." 'To go and join the guacharos/ is with them a phrase sig- 
nifying to rejoin their fathers, to die. The magicians (piaches) and 
the poisoners (imorons) perform their nocturnal tricks at the entrance 
of the cavern, to conjure the chief of the evil spirits (ivorokiamo) . 
Thus in every region of the earth a resemblance may be traced in the 
early fictions of nations, those especially which relate to two principles 
governing the world, the abode of souls after death, the happiness of 
the virtuous and the punishment of the guilty. The most different and 
most barbarous languages present a certain number of images, which 
are the same, because they have their source in the nature of our 
intelligence and our sensations. Darkness is everywhere connected with 
the idea of death. The Grotto of Caripe is' the Tartarus of the Greeks ; 
and the guacharos, which hover over the rivulet, uttering plaintive 
cries, remind us of the Stygian birds. 

At the point where the river forms the subterranean cascade, a hill 
covered with vegetation, which is opposite to the opening the grotto, 
presents a very picturesque aspect. It is seen at the extremity of a 
straight passage, 240 toises in length. The stalactites descending from 
the roof, and resembling columns suspended in the air, are relieved on 
a back-ground of verdure. The opening of the cavern appeared sin- 
gularly contracted, when we saw it about the middle of the day, 
illumined by the vivid light reflected at once fromi.he sky, the plants, 
and the rocks. The distant light of day formed a strange contrast 
with the darkness which surrounded us in the vast cavern. We dis- 
charged our guns at a venture, wherever 'the cries of the nocturnal 
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birds and the flapping of their wings, led us to suspect that a great 
number of nests were crowded together. After several fruitless attempts 
M. Bonpland succeeded in killing a couple of guacharos, which, dazzled 
by the light of the torches, seemed to pursue us. This circumstance 
afforded me the means of making a drawing of this bird, which had 
previously been unknown to naturalists. We climbed, not without 
difficulty, the small hill whence the subterranean rivulet descends. We 
saw that the grotto was 'perceptibly contracted, retaining only forty 
feet in height, and that it continued stretching to north-east, without 
deviating from its primitive direction, which is parallel to that of the 
great valley of Caripe. 

In this part of the cavern, the rivulet deposits a blackish mould, 
very like the matter which, in the grotto of Muggendorf, in Franconia, 
is called "the earth of sacrifice." We could not discover whether this 
fine and spongy mould falls through the cracks which communicate 
with the surface of the ground above, or is washed down by the rain- 
water penetrating into the cavern. It was a mixture of silex, alumina, 
and vegetable detritus. We walked in thick mud to a spot where we 
beheld with astonishment the progress of subterranean vegetation. The 
seeds which the birds carry into the grotto to feed their young, spring 
up wherever they fix in the mould which covers the calcareous incrusta- 
tions. Blanched stalks, with some half-formed leaves, had risen to 
the height of two feet. It was impossible to ascertain the species of 
these plants, their form, colour, and aspect having been changed by 
the absence of light. These traces of organization amidst darkness 
forcibly excited the curiosity of the natives, who examined them with 
silent meditation inspired by a place they seemed to dread. They evi- 
dently regarded these subterranean plants, pale and deformed, as 
phantoms banished from the face of the earth. To me the scene recalled 
one of the happiest periods of my early youth, -a long abode in the 
mines of Freyherg, where I made experiments on the effects of blanch- 
ing (etoilement) , which are very different, according as the air is 
pure or overcharged with hydrogen or azote. 

The missionaries, with all their authority, could not prevail on the 
Indians to penetrate farther into the cavern. As the roof became lower 
the cries of the guacharos were, more and more shrill. We were obliged 
to yield to the pusillanimity of our guides, and trace back our steps. 
The appearance of the cavern was however very uniform. We found 
that a bishop of St. Thomas of Guiana had gone farther than ourselves. 
He had measured nearly 2500 feet from the mouth to the spot where 
he stopped, but the cavern extended still farther. The remembrance of 
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this fact was preserved in the convent of Caripe, without the exact 
period being noted. The bishop had provided himself with great torches 
of white Castile wax. We had torches composed only of the bark of 
trees and native resin. The thick smoke which issued from these torches, 
in a narrow subterranean passage, hurts the eyes and obstructs the 
respiration. 

On turning back to go out of the cavern, we followed the course of 
the torrent. Before our eyes became dazzled with the light of day 
we saw on the outside of the. grotto the water of the river sparkling 
amid the foliage of the trees which shaded it. It was like a picture 
placed in the distance, the mouth of the cavern serving as a frame. 
Having at length reached the entrance, we seated ourselves on the 
bank of the rivulet, to rest after our fatigues. We were glad to be 
beyond the hoarse cries of the birds, and to leave a place where dark- 
ness does not offer even the charm of silence and tranquillity. 

Nothing at Calabozo excited in us so great an interest as the 
gymnoti, which are animated electrical apparatuses. I was impatient, 
from the time of my arrival at Cumana, to procure electrical eels. 
We, .had been promised them often, but our hopes had always been 
disappointed. Money loses its value as you withdraw from the coast; 
and how is the imperturbable apathy of the ignorant people to be 
vanquished, when they are not excited by the desire of gain? 

The Spaniards confound all electric fishes under the name of 
tembladores. There are some of these in the Caribbean Sea, on the 
coast of Cumana. The Guayquerie Indians, who are the most skilful 
and active fishermen in those parts, brought us a fish, which, they said, 
benumbed their hands. This fish ascends the little river Manzanares. 
It is a new species of ray, the lateral spots of which are scarcely 
visible, and which much resembles the torpedo. The torpedos, which 
are furnished with an electric organ externally visible, on account of 
the transparency of the skin, form a genus or subgenus different from 
the rays properly so called. The torpedo of Cumana was very lively, 
very energetic in its muscular movements, and yet the electric shocks 
it gave us were extremely feeble. They became stronger on galvanizing 
the animal by the contact of zinc and gold. Other tembladores, real 
gymnoti or electric eels, inhabit the Rio Colorado, the Guarapiche, and 
several little streams which traverse the Missions of the Chayma 
Indians. They abound also in the large rivers of America, the Orinoco, 
the Amazon, and the Meta ; but the force of the currents and the depth 
of the water, prevent them from being caught by the Indians. They see 
these fish less frequently than they feel shocks from them when swim- 
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ming or bathing in the river. In the Llanos, particularly in the environs 
of Calabozo, between the farms of Morichal and the Upper and Lower 
Missions, the basins of stagnant water and the confluents of the Orinoco 
(the Rio Guarico and the canos Rastro, Berito ? and Paloma) are filled 
with electric eels. We at first wished to make our experiments in the 
house we inhabited at Calabozo; but the dread of the shocks caused 
by the gymnpti is so great, and so exaggerated among the common 
people, that during three days we could not obtain one, though they 
are easily caught, and we had promised the Indians two piastres for 
every strong and vigorous fish. This fear of the Indians is the more 
extraordinary, as they do not attempt to adopt precautions in which 
they profess to have great confidence. When interrogated on the effect 
of the tembladores, they never fail to tell the Whites, that they may 
be touched with impunity while you are chewing tobacco. This sup- 
posed influence of tobacco on animal electricity is as general on the 
continent of South America, as the belief among mariners of the 
effect of garlic and tallow on the magnetic needle. 

Impatient of waiting, and having obtained very uncertain results 
from an electric eel which had been brought to us alive, but much 
enfeebled, we repaired to the Cano de Bera, to make our experiments 
in the open air, and at the edge of the water. We set off on the 19th 
of March, at a very early hour, for the village of Rastro thence we 
were conducted by the Indians to a stream, which, in the time of 
drought, forms a basin of muddy water, surrounded by fine trees, the 
clusia, the amyris, and the mimosa with fragrant flowers. To catch 
the gymnoti with nets is very difficult, on account of the extreme 
agility of the fish, which bury themselves in the mud. We would not 
employ the barbasco, that is to say, the roots of the Piscidea erithyrna, 
the Jacquinia armillaris, and some species of phyllanthus, which thrown 
into the pool, intoxicate or benumb the eels. These methods have the 
effect of enfeebling the gymnoti. The Indians therefore told us that 
they would "fish with horses," (embarbascar con caballos.) We found 
it difficult to form an idea of this extraordinary manner of fishing; 
but we soon saw our guides return from the savannah, which they 
had been scouring for wild horses and mules. They brought about 
thirty with them, which they forced to enter the pool. 

The extraordinary noise caused by the horses' hoofs, makes the fish 
issue from the mud, and excites them to the 'attack. These yellowish 
and livid eels, resembling large aquatic serpents, swim on the surface 
of the water, and crowd under the bellies of the horses and mules. A 
contest between animals of so different an organization presents a 
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very striking spectacle. The Indians, provided with harpoons and 
long slender reeds, surround the pool closely; and some climb up the 
trees, the branches of which extend horizontally over the surface of 
the water. By their wild cries, and the length of their reeds, they 
prevent the horses from running away and reaching the bank of the 
pool. The eels, stunned by the noise, defend themselves by the repeated 
discharge of their electric batteries. For a long interval they seem 
likely to prove victorious. Several horses sink beneath the violence 
of the invisible strokes which they receive from all sides, in organs 
the most essential to life; and stunned by the force and frequency of 
the shocks, they disappear under the water. Others, panting* with 
mane erect, and haggard eyes 'expressing anguish and dismay, raise 
themselves, and endeavour to flee from the storm by which they are 
overtaken. They are driven back by the Indians into the. middle 
of the water ; but a small number succeed in eluding the active vigilence 
of the fishermen. These regain the shore, stumbling at every step, 
and stretch themselves on the sand, exhausted with fatigue, and with 
limbs benumbed by the electric shocks of the gymnoti. 

In less than five minutes two of our horses were drowned. The eel 
being five feet long, and pressing itself against the belly of the horses, 
makes a discharge along the whole extent of its electric organ. It 
attacks at once the heart, the intestines, and the caeliac fold of the 
abdominal nerves. It is natural that the effect felt by the horses 
should be more powerful than that produced upon man by the touch 
of the same fish at only one of his extremities. The horses are probably 
not killed, but only stunned. They are drowned from the impossibility 
of rising amid the prolonged struggle between the other horses and 
the eels. 

We had little doubt that the fishing would terminate by killing 
successively all the animals engaged; but by degrees the impetuosity 
of this unequal combat diminished, and the wearied gymnoti dispersed. 
They require a long rest, and abundant nourishment, to repair the 
galvanic force which they have lost. The mules and horses appear 
less frightened; their manes are no longer bristled, and their eyes 
express less dread. The gymnoti approach timidly the edge of the 
marsh, where they are taken by means of small harpoons fastened 
to long cords. When the cords are very dry the Indians feel no shock 
in raising the fish into the air. In a few minutes we had five large 
eels, most of which were but slightly wounded. Some others were taken, 
by the same means, towards evening. 

The temperature of the waters in which the gymnoti habitually live, 
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is from 26 to 27. Their electric force diminishes it is said, in colder 
waters; and it is remarkable that, In general, animals endowed with 
electromotive organs, the effects of which are sensible to man, are not 
found in the air, but in a fluid that is a conductor of electricity. The 
gymnotus is the largest of electrical fishes. I measured some that 
were from five feet to five feet three inches long; and the Indians 
assert that they have seen them still larger. We found that a fish of 
three feet ten inches long weighed twelve pounds. The transverse 
diameter of the body, without reckoning the anal fin, which is elon- 
gated in the form of a keel, was three inches and a half. The gymnoti 
of the Cano de Bera are of a fine olive-green. The under part of the 
head is yellow mingled with red. Two rows of small yellow spots are 
placed symmetrically along the back, from the head to the end of the 
tail. Every spot contains an excretory aperture. In consequence, the 
skin of the animal is constantly covered with a mucous matter, which* 
as Volta has proved, conducts electricity twenty or thirty times better 
than pure water. It is in general somewhat remarkable, that no electric 
fish yet discovered in the different parts of the world, is covered with 
scales. 

The gymnoti, like our eels, are fond of swallowing and breathing 
air on the surface of the water; but we must not thence conclude that 
the fish would perish if it could not come up to breathe the air. The 
European eel will creep during the night upon the grass; but I have 
seen a very vigorous gymnotus that had sprung out of the water, die 
on the ground. M. Provencal and myself have proved by our re- 
searches on the respiration of fishes, that their humid bronchiae perform 
the double function of decomposing the atmospheric air, and of appro- 
priating the oxygen contained in water. They do not suspend their 
respiration in the air; but they absorb the oxygen like a reptile fur- 
nished with lungs. It is known that carp may be fattened by being 
fed, out of the water, if their gills are wet from time to time with 
humid moss, to prevent them from becoming dry. Fish separate their 
gill-covers wider in oxygen gas than in water. Their temperature how- 
ever, does not rise; and they live the same length of time in pure vital 
air, and in a mixture of ninety parts nitrogen and ten oxygen. We 
found that tench placed under inverted jars filled with air, absorb 
half a cubic centimetre of oxygen in an hour. This action takes place 
in the gills only; for fishes on which a collar of cork has been fastened, 
and leaving their head out of the jar filled with air, do not act upon 
the oxygen by the rest of their body. 

The swimming-bladder of the gymnotus is two feet five inches long 
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in a fish of three feet ten inches. It is separated by a mass of fat 
from the external skin; and rests upon the electric organs, which occupy 
more than two-thirds of the animal's body. The same vessels which 
penetrate between the plates or leaves of these organs, and which cover 
them with blood when they are cut transversely, also send out numerous 
branches to the exterior surface of the air-bladder. I found in a hundred 
parts of the air of the swimming-bladder four of oxygen and ninety-six 
of nitrogen. The medullary substance of the brain displays but a 
feeble analogy with the albuminous and gelatinous matter of the 
electric organs. But these two substances have in common the great 
quantity of arterial blood which they receive, and which is deoxidated 
in them. We may again remark, on this occasion, that an extreme 
activity in the functions of the brain causes the blood to flow more 
abundantly towards the head, as the energy of .the movement of the 
muscles accelerates the deoxidation of the arterial blood. What a 
contrast between the multitude and the diameter of the blood-vessels 
of the gymnotus, and the small space occupied by its muscular system! 
This contrast reminds the observer, that three functions of animal 
life, which appear in other respects sufficiently distinct the functions 
of the brain, those of the electrical organ, and those of the muscles, 
all require the afflux and concourse of arterial or oxygenated blood. 

It would be temerity to expose ourselves to the first shocks of a 
very large and strongly irritated gymnotus. If by chance a stroke 
be received before the fish is wounded or wearied by long pursuit, the 
pain and numbness are so violent that it is impossible to describe the 
nature of the feeling they excite. I do not remember having ever 
received from the discharge of a large Ley den jar, a more dreadful 
shock than that which I experienced by imprudently placing both my 
feet on a gymnotus just taken out of the water. I was affected during 
the rest of the day with a violent pain in the knees, and in almost 
every joint. To be aware of the difference that exists between the 
sensation produced by the Voltaic battery and an electric fish, the 
latter should be touched when they are in a state of extreme weakness. 
The gymnoti and the torpedos then cause a twitching of the muscles, 
which is propagated from the part that rests on the electric organs,, 
as far as the elbow. We seem to feel, at every stroke, an internal 
vibration, which lasts two or three seconds, and Is followed by a 
painful numbness. Accordingly, the Tamanac Indians call the gym- 
notus, in their expressive language, arimna, which means "something* 
that deprives of motion." 

The sensation caused by the feeble shocks of an electric eel appeared 
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to me analogous to that painful twitching with which I have been 
seized at each contact of two heterogeneous metals applied to wounds 
which I had made on my back by means of cantharides. This dif- 
ference of sensation between the effects of electric fishes and those of 
a Voltaic battery or a Ley den jar feebly charged has struck every 
observer; there is, however, nothing in this contrary to the supposition 
of the identity of electricity and the galvanic action of fishes. The 
electricity may be the same; but its effects will be variously modified 
by the disposition of the electrical apparatus, by the intensity of the 
fluid, by the rapidity of the current, and by the particular mode of 
action. 

In Dutch Guiana, at Demerara for instance, electric eels were 
formerly employed to cure paralytic afflictions. At a time when the 
physicians of Europe had great confidence in the effects of electricity, 
a surgeon of Essequibo, named Van der Lott, published in Holland 
a treatise on the medical properties of the gymnotus. These electric 
remedies are practised among the savages of America, as they were 
among the Greeks. We are told by Scribonius Largus, Galen, and 
Dioscorides, that torpedos cure the headache and the gout. I did not 
hear of this mode of treatment in the Spanish colonies which I visited; 
and I can assert that, after having made experiments during four hours 
successively with gymnoti, M. Bonpland and myself felt, till the next 
day, a debility in the muscles, a pain in the joints, and a general un- 
easiness, the effect of a strong irritation of the nervous system. 

The gymnotus is neither a charged conductor, nor a battery, nor an 
electromotive apparatus, the shock of which is received every time 
they are touched with one hand, or when both hands are applied to 
form a conducting circle between the opposite poles. The electric 
action of the fish depends entirely on its will; because it does not 
keep its electric organs always charged, or whether by the secretion 
of some fluid, or by any other means alike mysterious to us, it be 
capable of directing the action of its organs to an external object. 
We often tried, both insulated and otherwise, to touch the fish, without 
feeling the least shock. When M. Bonpland held it by the head, or 
by the middle, of the body, while I held it by the tail, and, standing 
on the moist ground, did not take each other's hand, one of us received 
shocks, which the other did not feel. It depends upon the gymnotus 
to direct its action towards the point where it finds itself most strongly 
irritated. The discharge is then made at one point only, and not at 
the neighbouring points. If two persons touch the belly of the fish 
with their fingers, at an inch distance, and press it simultaneously, 




PORTRAIT OF BARON VON HUMBOLDT 
By Young 




HtlMBOLDT AND BOIISSINGATJLT WALKING IN THE INTER-ANDEAN 

SECTION OF EQUADOR 
From a sketch by Humboldt "Vue de Cordilleres" (Paris, 1835) 



Alexander von HumbolAt 159 

sometimes one, sometimes the other, will receive the shock. In the 
same manner, when one insulated person holds the tail of a vigorous 
gymnotus, and another pinches the gills or pectoral fin, it is often 
the first only by whom the shock is received. It did not appear to us 
that these differences could be attributed to the dryness or moisture 
of our hands, or to their unequal conducting power. The gymnotus 
seemed to direct its strokes sometimes from the whole surface of its 
body, sometimes from one point only. This effect indicates less a 
partial discharge of the organ composed of an innumerable quantity 
of layers, than the faculty which the animal possesses, (perhaps by 
the instantaneous secretion of a fluid spread through the cellular mem- 
brane,) of establishing the communication between its organs and the 
skin only, in a very limited space. 

Nothing proves more strongly the faculty, which the gymnotus 
possesses, of darting and directing its stroke at will, than the observa- 
tions made at Philadelphia and Stockholm, on gymnoti rendered 
extremely tame. When they had been made to fast a long time, they 
killed small fishes put into the tub. They acted from a distance; that 
is to say, their electrical shock passed through a very thick stratum 
of water. We need not be surprised that what was observed in Sweden, 
on a single gymnotus only, we could not perceive in a great number 
of individuals in their native country. The electric action of animals 
being a vital action, and subject to their will, it does not depend 
solely on their state of health and vigour. A gymnotus that has been 
kept a long time in captivity, accustoms itself to the imprisonment 
to which it is reduced; it resumes by degrees the same habits in the 
tub, which it had in the rivers and marshes. An electrical eel was 
brought to me at Calabazo: it had been taken in a net, and conse- 
quently had no wound. It ate meat, and terribly frightened the 
little tortoises and frogs which, not aware of their danger, placed 
themselves on its back. The frogs did not receive the stroke till the 
moment when they touched the body of the gymnotus. When they 
recovered, they leaped out of the tub; and when replaced near the 
fish, they were frightened at the mere sight of it. We then observed 
nothing that indicated an action at a distance; but our gymnotus, 
recently taken, was not yet sufficiently tame to attack and devour 
frogs. On approaching the finger, or the metallic points, very close 
to the electric organs, no shock was felt. Perhaps the animal did not 
perceive the proximity of a foreign body; or, if it did, we must suppose 
that in the commencement of its captivity, timidity prevented it from 
darting forth its energetic strokes except when strongly irritated by an 

M 
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immediate contact. The gymnotus being immersed in water, I placed 
my hand, both armed and unarmed with metal, within a very small 
distance from the electric organs; yet the strata of water transmitted 
no shock, while M. Bonpland irritated the animal strongly by an 
immediate contact, and received some very violent shocks. Had we 
placed & very delicate electroscope in the contiguous strata of water, 
it might possibly have been influenced at the moment when the gym- 
notus seemed to direct its stroke elsewhere. Prepared frogs, placed 
immediately on the body of a torpedo, experience, according to Galvani, 
a strong contraction at every discharge of the fish. 

The electrical organ of the gymnoti acts only under the immediate 
influence of the brain and the heart. On cutting a very vigorous fish 
through the middle of the body, the fore part alone gave shocks. 
These are equally strong in whatever part of the body the fish is 
touched; it is most disposed, however, to emit them when the pectoral 
fin, the electrical organ, the lips, the eyes, or the gills, are pinched. 
Sometimes the animal struggles violently with a person holding it by 
the tail, without communicating the least shock. Nor did I feel any 
when I made a slight incision near the pectoral fin of the fish, and 
galvanized the wound by the contact of two pieces of zinc and silver. 
The gymnotus bent itself convulsively, and raised its head out of the 
water, as if terrified by a sensation altogether new; but I felt no 
vibration in the hands which held the two metals. The most violent 
muscular movements are not always accompanied by ejectric dis- 
charges. 

The action of the fish on the human organs is transmitted and 
intercepted by the same bodies that transmit and intercept the electrical 
current of a conductor charged by a Ley den jar, or Voltaic battery. 
Some anomalies, which we thought we observed, are easily explained, 
when we recollect that even metals (as is proved from their ignition 
when exposed to the action of the battery) present a slight obstacle 
to the passage of electricity; and that a bad conductor annihilates 
the effect, on our organs, of a feeble electric charge, whilst it transmits 
to us the effect of a very strong one. The repulsive force which zinc 
and silver exercise together being far superior to that of gold and 
silver, I have found that when a frog, prepared and armed with silver, 
is galvanized under water, the conducting arc of zinc produces con- 
traction as soon as one of its extremities approaches the muscles 
within three lines distance; while an arc of gold does not excite the 
organs, when the stratum of water between the gold and the muscles 
is more than half a line thick. In the same manner, by employing 
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a conducting arc composed of two pieces of zinc and silver soldered 
together endways; and resting, as before, one of the extremities of the 
metallic circuit on the femoral nerve, it is necessary, in order to pro- 
duce contractions, to bring the other extremity of the conductor nearer 
and nearer to the muscles, in proportion as the irritability of the 
organs diminishes. Toward the end of the experiment the slightest 
stratum of water prevents the passage of the electrical current, and 
it is only by the immediate contact of the arc with the muscles, that 
the contractions take place. These effects are, however, dependent on 
three variable circumstances; the energy of the electromotive apparatus, 
the conductibility -of the medium, and the irritability of the organs 
which receive the impressions: it is because experiments have not been 
sufficiently multiplied with a view to these three variable elements, 
that, in the action of electric eels and torpedos, accidental circumstances 
have been taken for absolute conditions, without which the electric 
shocks are not felt. 

In wounded gymnoti, which give feeble but very equal shocks, 
these shocks appeared to us constantly stronger on touching the body 
of the fish with a hand armed with metal, than with the naked hand. 
They are stronger also, when, instead of touching the fish with one 
hand, naked, or armed with metal, we press it at once with both 
hands, either naked or armed. These differences become sensible only 
when one has gymnoti enough at disposal to be able to choose the 
weakest; and when the extreme equality of the electric discharges 
admits of distinguishing between the sensations felt alternately by. 
the hand naked or armed with a metal, by one or both hands naked, 
and by one or both hands armed with metal. It is also in the case 
only of small shocks, feeble and uniform, that they are more sensible 
on touching the gymnotus with one hand (without forming a chain) 
with zinc, than with copper or iron. 

Resinous substances, glass, very dry wood, horn, and even bones, 
which are generally believed to be good conductors, prevent the action 
of the gymnoti from being transmitted to man. I was surprised at not 
feeling the least shock on pressing wet sticks of sealing-wax against 
the organs of the fish, while the same animal gave me the most 
violent strokes, when excited by means of a metallic rod. M. Bonpland 
received shocks, when carrying a gymnotus on two cords of the fibres 
of the palm-tree, which appeared to us extremely dry. A strong dis- 
charge makes its way through very imperfect conductors. Perhaps 
also the obstacle which the conductor presents renders the discharge 
more painful. I touched the gymnotus with a wet pot of brown clay, 
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without effect; yet I received violent shocks when I carried the gym- 
notus in the same pot, because the contact was greater. 

When two persons, insulated or otherwise, hold each other's hands, 
and only one of these persons touches the fish with the hand, either 
naked or armed with metal, the 'shock is most commonly felt by both 
at once. However, it sometimes happens that, in the most severe 
shocks, the person who comes Into immediate contact with the fish 
alone feels them. When the gymnotus is exhausted, or. in a very 
reduced state of excitability, and will no longer emit strokes on being 
irritated with 'one hand, the shocks are felt in a very vivid manner, 
on forming the chain, and employing both hands. Even then, how- 
ever, the electric shock takes place only at the will of the snimaL 
Two persons, one of whom holds the tail, and the other the head, 
cannot, by joining hands and forming a chain, force the gymnotus 
to dart his stroke. 

Though employing the most delicate electrometers in various ways, 
insulating them on a plate of glass, and receiving very strong shocks 
which passed through the electrometer, I could never discover any 
phenomenon of attraction or repulsion. The same observation was 
made by M. Fahlberg.at Stockholm. That philosopher, however, has 
seen an electric spark, as Walsh and Ingenhousz had before him, in 
London, by placing the gymnotus in the air, and interrupting the 
conducting chain by two gold leaves pasted upon glass, and a line 
distant from each other. No person, on the contrary, has ever per- 
ceived a spark issue from the body of the fish itself. We irritated it 
for a long time during the night, at Calabozo, in perfect darkness, 
without observing any luminous appearance. Having placed four gym- 
noti, of unequal strength, in such a manner as to receive the shocks 
of the most vigorous fish by contact, that is to say, by touching only 
one of the other fishes, I did not observe that these last were agitated 
at the moment when the current passed their bodies. Perhaps the 
current did not penetrate below the humid surface of the skin. We 
will not, however, conclude from this, that the gymnoti are insensible 
to electricity; and that they cannot fight with each other at the 
bottom of the pools. Their nervous system must be subject to the 
same agpnts as the nerves of other animals. I have indeed seen, that, 
on laying open their nerves, they undergo muscular contractions at the 
mere contact of two opposite metals; and M. Fahlberg, of Stockholm, 
found that his gymnotus was convulsively agitated when placed in 
a copper vessel, and feeble discharges from a Ley den jar passed 
through its skin. 
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After the experiments I had made on gymnoti, it became highly 
interesting to me, on my return to Europe, to ascertain with precision 
the various circumstances in which another electric fish, the torpedo 
of our seas, gives or does not give shocks. Though this fish had been 
examined by numerous men of science, I found all that had been 
published on its electrical effects extremely vague. It has been very 
arbitrarily supposed, that this fish acts' like a Leyden jar, which may 
be discharged at will, by touching it with both hands; and this sup- 
position appears to have led into error observers who have devoted 
themselves to researches of this kind. M. Gay-Lussac and myself, 
during our journey to Italy, made a great number of experiments on 
torpedos taken in the gulf of Naples. These experiments furnish many 
results somewhat different from those I collected on the gymnoti. It 
is probable that the cause of these anomalies is owing rather t'o the 
inequality of electric power in the two fishes, than to the different 
disposition of their organs. 

We are, doubtless, very far from having discovered all the secrets 
of the electrical action of fishes which is modified by the influence of 
the brain and the nerves; but the experiments we have just described 
are sufficient to prove that these fishes act by a concealed electricity, 
and by electromotive organs of a peculiar construction, which are 
recharged with extreme rapidity. Volta admits that the discharges of 
the opposite electricities in the torpedos and the gymnoti are made 
by their own skin, and that when we touch them with one hand only, 
or by means of a metallic point, we feel the effect of a lateral shock, 
the electrical current not being directed solely the shortest way. When 
a Leyden jar is placed on a wet woollen cloth (which is a bad con- 
ductor), and the jar is discharged in such a manner that the cloth 
makes part of the chain, prepared frogs, placed at different distances, 
indicate by their contractions that the current spreads itself over the 
whole cloth in a thousand different ways. According to this analogy, 
the most violent shock given by the gymnotus at a distance would be 
but a feeble part of the stroke which re-establishes the equilibrium in 
the interior of the fish. As the gymnotus directs its stroke wherever 
it pleases, it must also be admitted that the discharge is not made 
by the whole skin at once, but that the animal, excited perhaps by 
the motion of a fluid poured into one part of the cellular membrane, 
establishes at will the communication between its organs and some 
particular part of the skin. It may be conceived that a lateral stroke s 
out of the direct current, must become imperceptible under the two 
conditions of a very weak discharge, or a very great obstacle presented 
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by the nature and length of the conductor. Notwithstanding these con- 
siderations, it appears to me very surprising that -shocks of the torpedo, 
strong in appearance, are not propagated to the hand when a very thin 
plate of metal is interposed between it and the fish. 

Schilling declared that the gymnotus approached the magnet in- 
voluntarily. We tried in a thousand ways this supposed influence of 
the magnet on the electrical organs, without having ever observed any 
sensible effect. The fish no more approached the magnet, than a bar 
of iron not magnetic. Iron-filings, thrown on its back, remained motion- 
less. 

The gymnoti, which are objects of curiosity and of the deepest 
interest to the philosophers of Europe, are at once dreaded and detested 
by the natives. They furnish, indeed, in their muscular flesh, pretty 
good aliment; but the electric organ fills the greater part of their body, 
and this organ is slimy, and disagreeable to the taste; it is accordingly 
separated with care from the rest of the eel. The presence of gymnoti 
is also considered as the principal cause of the want of fish in the 
ponds and pools of the Llanos. They, however, kill many more than 
they devour: and the Indians told us, that when young alligators and 
gymnoti are caught at the same time in very strong nets, the latter 
never show the slightest trace of a wound, because they disable the 
young alligators before they are attacked by them. All the inhabitants 
of the waters dread the society of the gymnoti. Lizards, tortoises, 
and frogs, seek pools where they are secure from the electric action. 
It became necessary to change the direction of a road near Uritucu, 
because the electric eels were so numerous in one river, that they every 
year killed a great number of mules, as they forded the water with 
their burdens. 

Though in the present state of our knowledge we may flatter our- 
selves with having thrown some light on the extraordinary effects 
of electric fishes, yet a vast number of physical and physiological 
researches still remain to be made. The brilliant results which chem- 
istry has obtained by means of the Voltaic battery, have occupied all 
observers, and turned attention for some time from the examinations 
of the phenomena of vitality. Let us hope that these phenomena, the 
most awful and the most mysterious of all, will in their turn occupy 
the earnest attention of natural philosophers. This hope will be easily 
realized if they succeed in procuring anew living gymnoti in some 
one of the great capitals of Europe. 
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THIS WAS THE EXPLORERS' CENTUBY. WITH THE COLLAPSE OP IMPEBIAL 
Spain's rale in the Americas, the naturalists, inspired by Humboldt, 
poured down upon South America. All manner of men and nationali- 
ties and all manner of natural science leaped over the imposing 
boundaries of states, to lay down the broad pattern of knowledge. The 
Englishman Waterton began his "wanderings" in South America, mostly 
IE the Guianas, and he was followed by the Schomburgks, the inde- 
fatigable German botonists Spix and Martius who journeyed in interior 
Brazil. A French zoologist, Saint Hilaire, collected widely on Amazon's 
dark rivers; a German aristocrat, Maxmilian Prinz zu Wied-Neuwied, 
made explorations on the rio Xingu; other German naturalists (with 
either Humboldt's blessings or patronage) filled in the lacunae of 
South America's Green World Poeppig, who collected in Chile and 
Peru and then went down the Amazon; Pohl, who started in Brazil 
and went up the Amazon; and Baron von Sack, who trekked the 
jungles of Surinam. But it was the Voyage of EMS Beagle and the 
reports of a young naturalist named Charles Darwin that restimu- 
lated the minds of the naturalists. At the same time, a Frenchman 
named Alcide Dessalines D'Orbigny, who is yet to find his place in 
the zoological sun, made an important expedition in Bolivia; and 
Count de Castelnaux reversed the field by beginning in Bolivia and 
going down the river into that inland sea, the Amazon. 

Then in mid-century came a new species of man the professional 
collector. These men were mostly Englishmen who hoped to finance 
their explorations by selling duplicate specimens of their collections. 
Alfred Russel Wallace the co-discoverer of the principles of evolu- 
tion began his scientific career on the rio Negro; his bug-collecting 
companion, H. W. Bates, spent eleven years collecting insects in that 
entomological elysium, the rio Amazon; and Richard Spruce, the 
hornpipe-playing Yorkshireman, collected for seventeen years on the 
Amazon and left behind a wonderful narrative of a naturalist's travels. 
The great names of science, exploration, and travel scoured the face 
of the South American continent: Harvard College's Louis Agassiz, 
Cornell's James Orton, Edward Whymper, the alpinist, Franz Keller, 
Burmeister, Eduard Andre, Herman Melville, and hundreds of others 
who have left us an absorbing record of their experiences. 
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THE NATURAL HISTORY OF SOUTH AMEEICA WOULD BE INCOMPLETE 

without the inclusion of the famous grandson of Erasmus Darwin, the 
. young naturalist of HMB Beagle, who between the years 1831-1835 
made a circumnavigation of South America. It can never be empha- 
sized too strongly that this green and violent world was the crucible 
of Charles Darwin's genius. For when he left England in 1831 he was 
only a casual insect-collecting dilettante who had not given the 
slightest indication of Ms later-day capabilities. His father, in fact, 
had grave misgivings that young Darwin would mature into a disgrace 
to himself and family. 

Born at Shrewsbury, Darwin had the usual education of a member 
of a family of distinction. He was indifferent in his studies, and he 
failed in medical school; at the time of the Beagle voyage, he was 
matriculating at Christ College, Cambridge in studies that would 
lead to the ministry* South America ended all that. His was a 
magnificent experience and he wisely made the most of it. He collected 
widely in botany, zoology, entomology, and principally in geology 
and the ensemble of all these labors, and the vigorous impact of South 
America itself not only changed Darwin, it changed the world. Out of 
it came the Origin of Species. 

On Darwin's return to England, his notebooks were expanded to 
become a Journal of Researches into the Natural History and Geology 
of the Countries Visited During the Voyage of HMS Beagle, and 
included in the official narratives of that expedition. It proved so 
popular that it was again enlarged and published on its own merits. 
Although Darwin sold the rights to his book for a paltry sum, its 
influence raised him instantly to a place beside Humboldt. A most 
gentle man, convulsed by some mysterious malady that made him a 
semi-invalid the rest of his life, he nevertheless married, and sired ten 
children. He died in 1882 and was buried beside Isaac Newton in 
Westminster Abbey. 
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TIERRA DEL FUEGO * 

December 17th, 1832. Having now finished with Patagonia and 
the Falkland Islands, we doubled Cape St. Diego, and entered the 
famous strait of Le Maire. We kept close to the Fuegian shore, but 
the outline of the rugged, inhospitable Staten-land was visible amidst 
the clouds. In the afternoon we anchored in the Bay of Good Success. 
While entering we were saluted in a manner becoming the inhabitants 
of this savage land. A group of Fuegians partly concealed by the 
entangled forest, were perched on a wild point overhanging the sea; 
and as we passed by, they sprang up and waving their tattered cloaks 
sent forth a loud and sonorous shout. The savages followed the ship, 
and just before dark we saw their fir.e, and again heard their wild cry. 
The harbour consists of a fine piece of water half surrounded by low 
rounded mountains of clay-slate, which are covered to the water's 
edge by one dense gloomy forest. A single glance at the landscape 
was sufficient to show me how widely different it was from any thing 
I had ever beheld. At night it blew a gale of wind, and heavy squalls 
from the mountains swept past us. It would have been a bad time 
out at sea, and we, as 'well as others, may call this Good Success Bay. 

In the morning the Captain sent a party to communicate with the 
Fuegians. When we came within hail, one of the four natives who 
were present advanced to receive us, and began to shout most vehe- 
mently, wishing to direct us where to land. When we were on shore 
the party looked rather alarmed, but continued talking and making 
gestures with great rapidity. It was without exception the most 
curious and interesting spectacle I ever beheld: I could not have 
believed how wide was the difference between savage and civilized 
man: it is greater than between a wild and domesticated animal, inas- 
much as in man there is a greater power of improvement. The chief 
spokesman was old, and appeared to be the head of the family; the 
three others were powerful young men, about six feet high. The women 
and children had been sent away. These Fuegians are a very different 
race from the stunted, miserable wretches farther westward ; and they 
seem closely allied to the famous Patagonians of the Strait of Magellan. 
Their only garment consists of a mantle made of guanaco skin, with 
the wool outside; this they wear just thrown over their shoulders, 
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leaving their persons as often exposed as covered. Their skin is of a 
dirty coppery red colour. 

The old man had a fillet of white feathers tied round his head, 
which partly confined his black, coarse, and entangled hair. His face 
was crossed by two broad transverse bars; one, painted bright red, 
reached from ear and ear and included the upper lip; the other, white 
like chalk, extended above and parallel to the first, so that even his 
eyelids were thus coloured. The other two men were ornamented by 
streaks of black powder, made of charcoal. The party altogether 
closely resembled the devils which come on the stage in plays like 
Der Freischutz. 

Their very attitudes were abject, and the expression of their coun- 
tenances- distrustful, surprised, and startled. After we had presented 
them with some scarlet cloth, which they immediately tied round 
their necks, they became good friends. This was shown by the old 
man patting our breasts, and making a chuckling kind of noise, as 
people do when feeding chickens. I walked with the old man, and this 
demonstration of friendship was repeated several times; It was con- 
cluded by three hard slaps, which were given me on the breast and 
back at the same time. He then bared his bosom for me to return the 
compliment, which being done, he seemed highly pleased. The language 
of these people, according to our notions, scarcely deserves to be called 
articulate. Captain Cook has compared it to a man clearing his throat, 
but certainly no European ever cleared his throat with so many hoarse, 
guttural, and clicking sounds. 

They are excellent mimics: as often as we coughed or yawned, or 
made any odd motion, they immediately imitated us. Some of our 
party began to squint and look awry; but one of the young Fuegians 
(whose whole face was painted black, excepting a white band across 
his eyes) succeeded in making far more hideous grimaces. They could 
repeat with perfect correctness each word in any sentence we addressed 
them, and they remembered such words for some time. Yet we Euro- 
peans all know how difficult it is to distinguish apart the sounds in a 
foreign language. Which of us, for instance, could follow an American 
Indian through a sentence of more than three words? All savages 
appear to possess, to an uncommon degree, this power of mimicry. I 
was told, almost in the same words, of the same ludicrous habit among 
the Caffres: the Australians, likewise, have long been notorious for 
being able to imitate and describe the gait of any man, so that he 
may be recognised. How can this faculty be explained? is it a conse- 
quence of the more practised habits of Deception, and keener senses, 
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common to all men in a savage state, as compared with those long 
civilized? 

When a song was struck up by our party, I thought the Fuegians 
would have fallen down with astonishment. With equal surprise they 
viewed our dancing; but one of the young men, when asked, had no 
objection to a little waltzing. Little accustomed to Europeans as 
they appeared to be, yet they knew and dreaded our fire-arms; nothing 
would tempt them to take a gun in their hands. They begged for 
knives, calling them by the Spanish word "cuchilla." They explained 
also what they wanted, by acting as if they had a piece of blubber in 
their mouth, and then pretending to cut instead of tear it. 

I have not as yet noticed the Fuegians whom we had on board. 
During the former voyage of the Adventure and Beagle in 1826 to 
1830, Captain Fitz Roy seized on a party of natives, as hostages for 
the loss of a boat, which had been stolen, to the great jeopardy of a 
party employed on the survey; and some of these natives, as well as 
a child whom he bought for a pearl-button, he took with him to 
England, determining to educate them and instruct them in religion 
at his own expense. 'To settle these natives in their own country, was 
one chief inducement to Captain Fitz Roy to undertake our present 
voyage; and before the Admiralty had resolved to send out this ex- 
pedition, Captain Fitz Roy had generously chartered a vessel, and 
would himself have taken them back. The natives were accompanied 
by a missionary, R. Matthews; of whom and of the natives, Captain 
Fitz Roy has published a full and excellent account. Two men, one 
of whom died in England of the small-pox, a boy and a little girl, were 
originally taken; and we had now on board, York Minster, Jemmy 
Button (whose name expresses his purchase-money), and Fuegia 
Basket. York Minster was a full-grown, short, thick, powerful man: 
his disposition was reserved, taciturn, morose, and when excited 
violently passionate; his affections were very strong towards a few 
friends on board; his intellect good. Jemmy Button was a universal 
favourite, but likewise passionate; the expression of his face at once 
showed his nice disposition. He was merry and often laughed, and 
was remarkably sympathetic with any one in pain: when the water 
was rough, I was often a little sea-sick, and he used to come to me 
and say in a plaintive voice, "Poor, poor fellow!" but the notion, after 
his aquatic life, of a man being sea-sick, was too ludicrous, and he was 
generally obliged to turn on one side to hide a smile or laugh, and then 
he would repeat his "Poor, poor fellow!" He was of a patriotic dis- 
position; and he liked to praise his own tribe and country, in which 
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he truly said there were "plenty of trees/' and he abused all the other 
tribes: he stoutly declared that there was no Devil in his land. Jemmy 
was short, thick, and fat, but vain of his personal appearance; he used 
always to wear gloves, his hair was neatly cut, and he was distressed 
if his well-polished shoes were dirtied. He was fond of admiring himself 
in a looking-glass; and a merry-faced little Indian boy from the Rio 
Negro, whom we had for some months on board, soon perceived this, 
and used to mock Mm: Jemmy, who was always rather jealous of the 
attention paid to this little boy, did not at all like this, and used to 
say, with rather a contemptuous twist of his head, "Too much skylark." 
It seems yet wonderful to me, when I think over all his many good 
qualities, that he should have been of the same race, and doubtless 
partaken of the same character, with the miserable, degraded savages 
whom we first met here. Lastly, Fuegia Basket was a nice, modest, 
reserved young girl, with a rather pleasing but sometimes sullen ex- 
pression, and very quick in learning anything, especially languages. 
This she showed in picking up some Portuguese and Spanish, when 
left on shore for only a short time at Rio de Janeiro and Monte Video, 
and in her knowledge of English. York Minster was very jealous 
of any attention paid to her; for it was clear he determined to marry 
her as soon as they were settled on shore. 

Although all three could both speak and understand a good deal 
of English, it was singularly difficult to obtain much information 
from them, concerning the habits of their countrymen: this was partly 
owing to their apparent difficulty in understanding the simplest alterna- 
tive. Every one accustomed to very young children, knows how seldom 
one can get an answer even to so simple a question as whether a thing 
is black or white; the idea of black or white seems alternately to fill 
their minds. So it was with these Fuegians, and hence it was generally 
impossible to find out, by cross-questioning, whether one had rightly 
understood anything which they had asserted. Their sight was re- 
markably acute: it is well known that sailors, from long practice, 
can make out a distant object much better than a landsman; but both 
York and Jemmy were much superior to any sailor on board: several 
times they have declared what some distant object has been, and 
though doubted by every one, they have proved right, when it has been 
examined through a telescope. They were quite conscious of this 
power; and Jemmy, when he had any little quarrel with the officer 
on watch, would say, "me see ship, me no tell." 

It was interesting to watch the conduct of the savages, when we 
landed, towards Jemmy Button: they immediately perceived the dif- 
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ference between him and ourselves, and held much conversation one 
with another on the subject. The old man addressed a long harangue 
to Jemmy, which it seems was to invite him to stay with them. But 
Jemmy understood very little of their language, and was, moreover, 
thoroughly ashamed of his countrymen. When York Minster after- 
wards came on shore, they noticed him in the same way, and told him 
he ought to shave; yet he had not twenty dwarf hairs on his face, 
whilst we all wore our untrimmed beards. They examined the colour 
of his skin, and compared it with ours. One of our arms being bared, 
they expressed the liveliest surprise and admiration at its whiteness, 
just In the same way, in which I have seen the ourang-outang do at the 
Zoological Gardens. We thought that they mistook two or three of 
the officers, who were rather shorter and fairer, though adorned with 
large beards, for the ladies of our party. The tallest amongst the 
Fuegians was evidently much pleased at his height being noticed. 
When placed back to back with the tallest of the boat's crew, he 
tried his best to edge on higher ground, and to stand on -tiptoe. He 
opened his mouth to show his teeth, and turned his face for a side 
view; and all this was done with such alacrity, that I dare say he 
thought himself the handsomest man in Tierra del Fuego. After our 
first feeling of grave astonishment was over, nothing could be more 
ludicrous than the odd mixture of surprise and imitation which these 
savages every moment exhibited. 

The next day I attempted to penetrate some way into the country. 
Tierra del Fuego may be described as a mountainous land, partly 
submerged in the sea, so that deep inlets and bays occupy the plqsce 
where valleys should exist. The mountain sides, except on the exposed 
western coast, are covered from the water's edge upwards by one 
great forest. The trees reach to an elevation of between 1000 and 1500 
feet, and are succeeded by a band of peat, with minute alpine plants ; 
and this again is succeeded by the line of perpetual snow, which, ac- 
cording to Captain King, in the Strait of Magellan descends to between 
3000 and 4000 feet. To find an acre of level land in any part of the 
country is most rare. I recollect only one little flat piece near Port 
Famine, and another of rather larger extent near Goeree Road In 
both places, and everywhere else, the surface is coverd by a thick bed 
of swampy peat. Even within the forest, the ground is concealed by a 
mass of slowly putrefying vegetable matter, which, from being soaked 
with water, yields to the foot. 

Finding it nearly hopeless to push my way through the wood, I f ol- 
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lowed the course of a mountain torrent. At first, from the waterfalls 
and number of dead trees, I could hardly crawl along; but the bed of 
the stream soon became a little more open, from the floods having 
swept the sides. I continued slowly to advance for an hour along the 
broken and rocky banks, and was amply repaid by the grandeur of 
the scene. The gloomy depth of the ravine well accorded with the 
universal signs of violence. On every side were lying irregular masses 
of rock and torn-up trees; other trees, though still erect, were decayed 
to the heart and ready to fall. The entangled mass of the thriving 
and the fallen reminded me of the forests within the tropics yet there 
was a difference: for in these still solitudes, Death, instead of Life, 
seemed the predominant spirit. I followed the watercourse till I came 
to a spot, where a great slip had cleared a straight space down the 
mountain side. By this road I ascended to a considerable elevation, 
and obtained a good view of the surrounding woods. The trees all 
belong to one kind, the Fagus betuloides; for the number of the other 
species of Fagus and of the Winter's Bark, is quite inconsiderable. 
This beech keeps its leaves throughout the year; but its foliage is of 
a peculiar brownish-green colour, with a tinge of yellow. As the 
whole landscape is thus coloured, it has a sombre, dull appearance; 
nor is it often enlivened by the rays of the sun. 

December 25th. Close by the cove, a pointed hill, called Kater's 
Peak, rises to the height of 1700 feet. The surrounding islands all 
consist of conical masses of greenstone, associated sometimes with less 
regular hills of baked and altered clay-slate. This part of Tierra del 
Fuego may be considered as the extremity of the submerged chain of 
mountains already alluded to. The cove takes its name of "Wigwam" 
from some of the Fuegian habitations; but every bay in the neighbour- 
hood might be so called with equal propriety. The inhabitants, living 
chiefly upon shell-fish, are obliged constantly to change their place of 
residence; but they return at intervals to the same spots, as is evident 
from the piles of old shells, which must often amount to many tons in 
weight. These heaps can be distinguished at a long distance by the 
bright green colour of certain plants, which invariably grow on them. 
Among these may be enumerated the wild celery and scurvy grass, 
two very serviceable plants, the use of which has not been discovered 
by the natives. 

The Fuegian wigwam resembles, in size and dimensions, a haycock. 
It merely consists of a few broken branches stuck in the ground, and 
very imperfectly thatched on one side with a few tufts of grass and 
rushes. The whole cannot be the work of an hour, and it is only used 
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for a few days. At Goeree Roads I saw a place where one of these 
.naked men had slept, which absolutely offered no more cover than 
the form of a hare. The man was evidently living by himself, and 
York Minster said he was "very bad man," and that probably he 
had stolen something. On the west coast, however, the wigwams are 
rather better, for they are covered with seal-skins. We were detained 
here several days by the bad weather. The climate is certainly 
wretched: the summer solstice was now passed, yet every day snow 
fell on the hills, and in the valleys there was rain, accompanied by 
sleet. The thermometer generally stood about 45, but in the night 
fell to 38 or 40. From the damp and boisterous state of the at- 
mosphere, not cheered by a gleam of sunshine, one fancied the climate 
even worse than it really was. 

While going one day on shore near Wollaston Island, we pulled 
alongside a canoe with six Fuegians. These were the most abject and 
miserable creatures I anywhere beheld. On the east coast the natives, 
as we have seen, have guanaco cloaks, and on the west, they possess 
seal-skins. Amongst these central tribes the men generally have an 
otter-skin, or some small scrap about as large as a pocket-handkerchief, 
which is barely sufficient to cover their backs as low down as their 
loins. It is laced across the breast by strings, and according as the 
wind blows, it is shifted from side to side. But these Fuegians in the 
canoe were quite naked, and even one full-grown woman was absolutely 
so. It was raining heavily, and the fresh water, together with the spray, 
trickled down her body. In another harbour not far distant, a woman, 
who was suckling a recently-born child, came one day alongside the 
vessel, and remained there out of mere curiosity, whilst the sleet fell 
and thawed on her naked bosom, and on the skin of her naked baby! 
These poor wretches were stunted in their growth, their hideous faces 
bedaubed with white paint, their skins filthy and greasy, their hair 
entangled, their voices discordant, and their gestures violent. Viewing 
such men, one can hardly make oneself believe that they are fellow- 
creatures, and inhabitants of the same world. It is a common subject 
of conjecture what pleasure in life some of the lower animals can 
enjoy: how much more reasonably the same question may be asked 
.with respect to these barbarians! At night, five or six human beings, 
naked and scarcely protected from the wind and rain of this tem- 
pestuous climate, sleep on the wet ground coiled up like animals. 
Whenever it is low water, winter or summer, night or day, they must 
rise to pick shell-fish from the rocks; and the women either dive to 
collect sea-eggs, or sit patiently in their canoes, and with a baited hair- 
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line without any hook, jerk out little fish. If a seal is killed, or the 
floating carcass of a putrid whale discovered, it is a feast; and such 
miserable food is assisted by a few tastless berries and fungi. 

They often suffer from famine: I heard Mr. Low, a sealing-master 
intimately acquainted with the natives of this country, give a curious 
account of the state of a party of one hundred and fifty natives on the 
west coast, who were very thin and in great distress. A succession of 
gales prevented the women from getting shell-fish on the rocks, and 
they could not go out in their canoes to catch seal. A small party of 
these men one morning set out, and the other Indians explained to 
him, that they were going a four days 7 journey for food: on their 
return, Low went to meet them, and he found them excessively tired, 
each man carrying a great square piece of putrid whales-blubber with 
a hole in the middle, through which they put their heads, like the 
Guachos do through their ponchos or cloaks. As soon as the blubber 
was brought into a wigwam, an old man cut off thin slices, and mutter- 
ing over them, broiled them for a minute, and distributed them to 
the famished party, who during this time preserved a profound silence. 
Mr. Low believes that whenever a whale is cast on shore, the natives 
bury large pieces of it in the sand, as a resource in time of famine; 
and a native boy, whom he had on board, once found a stock thus 
buried. The different tribes when at war are cannibals. From the con- 
current, but quite independent evidence of the boy taken by Mr. Low, 
and of Jemmy Button, it is certainly true, that when pressed in winter 
by hunger, they kill and devour their old women before they kill their 
dogs: the boy, being asked by Mr. Low why they did this, answered, 
"Doggies catch otters, old women no." This boy described the manner 
in which they are killed by being held over smoke and thus choked; 
he imitated their screams as a joke, and described the parts of their 
bodies which are considered best to eat. Horrid as such a death by the 
hands of their friends and relatives must be, the fears of the old women, 
when hunger begins to press, are more painful to think of; we were 
told that they then often run away into the mountains, but that they 
are pursued by the men and brought back to the slaughter-house at 
their own fire-sides! 

The different tribes have no government or chief; yet each is sur- 
rounded by other hostile tribes, speaking different dialects, and sepa- 
rated from each other only by a deserted border or neutral territory: 
the cause of their warfare appears to be the means of subsistence. 
Their country is a broken ma^s of wild rocks, lofty hills, and useless 
forests: and these are viewed through mists and endless storms. The 
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habitable land is reduced to the stones on the beach; in search of food 
they are compelled unceasingly to wander from spot to spot, and so 
steep is the coast, that they can only move about in their wretched 
canoes. They cannot know the feeling of having a homeland still less 
that of domestic affection; for the husband is to the wife a brutal master 
to a laborious slave. Was a more horrid deed ever perpetrated, than 
that witnessed on the west coast by Byron, who saw a wretched 
mother pick up her bleeding dying infant-boy, whom her husband had 
mercilessly dashed on the stones for dropping a basket of sea-eggs! 
How little can the higher powers of the mind be brought into play: 
what is there for imagination to picture, for reason to compare, for 
judgment to decide upon? to knock a limpet from the rock does not 
require even cunning, that lowest power of the mind. Their skill in 
some respects may be compared to the instinct of animals ; for it is not 
improved by experience: the canoe, their most ingenious work, poor 
as it is, has remained the same, as we know from Drake, for the last 
two hundred and fifty years. 

Whilst beholding these savages, one asks, whence have they come? 
What could have tempted, or what change compelled a tribe of men, 
to leave, the fine regions of the north, to travel down the Cordillera 
or backbone of America, to invent and build canoes, which are not 
used by the tribes of Chile, Peru, and Brazil, and then to enter on one 
of the most inhospitable countries within the limits of the globe? 
Although such reflections must at first seize on the mind, yet we may 
feel sure that they art partly erroneous. There is no reason to believe 
that the Fuegians decrease in number; therefore we must suppose 
that they enjoy a sufficient share of happiness, of whatever kind it 
may be, to render life worth having. Nature by making habit omnip- 
otent, and its effects hereditary, has fitted the Fuegian to the climate 
and the productions of his miserable country. 

January 15th, 1833. The Beagle anchored in Goeree Roads, Captain 
Fitz Roy having resolved to settle the Fuegians, according to their 
wishes, in Ponsonby Sound, four boats were equipped to carry them 
there through the Beagle Channel. This channel, which was discovered 
by Captain Fitz Roy during the last voyage, is a most remarkable 
feature in the geography of this, or indeed of any other country: it may 
be compared to the valley of Lochness in Scotland, with its chain of 
lakes and friths. It is about one hundred and twenty miles long, with 
an average breadth, not subject to any very great variation, of about 
two miles; and is throughout the greater part so perfectly straight, 
that the view, bounded on each side by a line of mountains, gradually 
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becomes indistinct in the long distance. It crosses the southern part of 
Tierra del Fuego in an east and west line, and in the middle is joined 
at right angles on the south side by an irregular channel, which has 
been called Ponsonby Sound. This is the residence of Jemmy Button's 
tribe and family. 

19th. Three whale-boats and the yawl, with a party of twenty-eight, 
started under the command of Captain Fitz Roy. In the afternoon we 
entered the eastern mouth of the channel, and shortly afterwards 
found a snug little cove concealed by some surrounding islets. Here 
we pitched our tents and lighted our fires. Nothing could look more 
comfortable than this scene. The glassy water of the little harbour, 
with the branches of the trees hanging over the rocky beach, the boats 
at anchor, the tents supported by the crossed oars, and the smoke 
curling up the wooded valley, formed a picture of quiet retirement. 
The next day (20th) we smoothly glided onwards in our little fleet, 
and came to a more inhabited district. Few if any of these natives 
could ever have seen a white man; certainly nothing could exceed their 
astonishment at the apparition of the four boats. Fires were lighted 
on every point (hence the name of Tierra del Fuego, or the land of 
fire), both to attract our attention and to spread far and wide the 
news. Some of the men ran for miles along the shore. I shall never 
forget how wild and savage one group appeared: suddenly four or 
five men came to the edge of an overhanging cliff; they were absolutely 
naked, and their long hair streamed about their faces; they held 
rugged staffs in their hands, and, springing from the ground, they 
waved their arms round their heads, and sent forth the most hideous 
yells. 

At dinner-time we landed among a party of Fuegians. At first they 
were not inclined to be friendly; for until the Captain pulled in a-head 
of the other boats, they kept their slings in their hands. We soon, 
however, delighted them by trifling presents, such as tying red tape 
round their heads. They liked our biscuit: but one of the savages 
touched with his finger some of the meat preserved in tin cases which 
I was eating, and feeling it soft and cold, showed as much disgust at it, 
as I should have done at putrid blubber. Jemmy was thoroughly 
ashamed of his countrymen, and declared his own tribe were 'quite 
different, in which he was woefully mistaken. .It was as easy to please 
as it was difficult to satisfy these savages. Young and old, men and 
children, never ceased repeating the word "y ammers ehooner," which 
means "give me." After pointing to almost every object, one after 
the other, even to the buttons on our coats, and saying their favourite 
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word in as many intonations as possible, they would then use it in a 
neuter sense, and vacantly repeat "yammerschooner." After yammer- 
schoonering for any article very eagerly, they would by a simple artifice 
point to their young women or little children, as much as to say, "If 
you will not give it me, surely you will to such as these." 

At night we endeavoured in vain to find an uninhabited cove; and 
at last were obliged to bivouac not far from a party of natives. They 
were very inoffensive as long as they were few in numbers, but in the 
morning (21st) being joined by others they showed symptoms of 
hostility, and we thought that we should have come to a skirmish. 
An European labours under great disadvantages when treating with 
savages like these, who have not the least idea of the power of fire- 
arms. In the very act of -levelling his musket he appears to the savage 
far inferior to a man armed with a bow and arrow, a spear, or even 
a sling. Nor is it easy to teach them our superiority except by striking 
a fatal blow. Like wild beasts, they do not appear to compare num- 
bers; for each individual, if attacked, instead of retiring, will endeavour 
to dash your brains out with a stone, as certainly as a tiger under 
similar circumstances would tear you. Captain ^ Fitz Roy on one 
occasion being very anxious, from good reasons, to frighten away a small 
party, first flourished a cutless near them, at which they only laughed; 
he then twice fired his pistol close to a native. The man both times 
looked astounded, and carefully but quickly rubbed his head; he then 
stared awhile, and gabbled to his companions, but he never seemed to 
think of running away. We can hardly put ourselves in the position 
of these savages, and understand their actions. In the case of this 
Fuegian, the possibility of such a sound as the report of a gun close to 
Ms ear could never have entered his mind. He perhaps literally did 
not for a second know whether it was a sound or a blow, and therefore 
very naturally rubbed his head. In a similar manner-, when a savage 
sees a mark struck by a bullet, it may be some time before he is able 
at all to understand how it is effected ; for the fact of a body being in- 
visible from its velocity would perhaps be to him an idea totally incon- 
ceivable. Moreover, the extreme force of a bullet, that penetrates a hard 
substance without tearing it, may convince the savage that it has no 
force at all. Certainly I believe that many savages of the lowest 
grade, such as these of Tierra del Fuego, have seen objects struck, 
and even small animals killed by the musket, without being in the 
least aware how deadly an instrument it is. 

22d After having passed an unmolested night, in what would ap- 
pear to be neutral territory between Jemmy's tribe and the people 
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whom we saw yesterday, we sailed pleasantly along. I do not know 
anything which shows more clearly the hostile state of the different 
tribes, than these wide border or neutral tracts. Although Jemmy 
Button well knew the force of our party, he was, at first, unwilling to 
land amidst the hostile tribe nearest to his own. He often told us 
how the savage Oens men "when the leaf red," crossed the mountains 
from the eastern coast of Tierra del Fuego, and made inroads on the 
natives of this part of the country. It was most curious to watch him 
when thus talking, and see his eyes gleaming and his whole face 
assume a new and wild expression. As we proceeeded along the Beagle 
Channel, the scenery assumed a peculiar and very magnificent char- 
acter; but the effect was much lessened from the lowness of the point 
of view in a boat, and from looking along the valley, and thus losing 
all the beauty of a succession of ridges. The mountains were here 
about three thousand feet high, and terminated in sharp and jagged 
points. They rose in one unbroken sweep from the water's edge, and 
were covered to the height of fourteen or fifteen hundred feet by the 
dusky-coloured forest. It was most curious to observe, as far as the 
eye could range, how level and truly horizontal the line of the mountain 
side was, at which trees ceased to grow: it precisely resembled the 
high-water mark of drift-weed on a sea-beach. 

January 29 1 h .Early in the morning we arrived at the point where 
the Beagle Channel divides into two arms; and we entered the northern 
one. The scenery here becomes even grander than before. The lofty 
mountains on the north side compose the granitic axis, or backbone 
of the country, and boldly rise to a height of between three and four 
thousand feet, with one peak above six thousand feet. They are cov- 
ered by a wide mantle of perpetual snow, and numerous cascades pour 
their waters, through the woods, into the narrow channel below. In 
many parts, magnificent glaciers extend from the mountain side to the 
water's edge. It is scarcely possible to imagine any thing more beautiful 
than the beryl-like blue of these glaciers, and especially as contrasted 
with the dead white of the tipper expanse of snow. The fragments 
which had fallen from the glacier into the water, were floating away, 
and the channel with its icebergs presented, for the space of a mile, 
a miniature likeness of the Polar Sea. The boats being hauled on shore 
at our dinner-hour, we were admiring from the distance of half a mile 
a perpendicular cliff of ice, and were wishing that some more fragments 
would fall. At last, down came a mass with a roaring noise, and 
immediately we saw the smooth outline of a wave travelling towards 
us. The men ran down as quickly as they could to the boats; for the 
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chance of their being dashed to pieces was evident. One of the seamen 
just caught hold of the bows, as the curling breaker reached it: he 
was knocked over and over, but not hurt; and the boats, though thrice 
lifted on high and let fall again, received no damage. This was most 
fortunate for us, for we were a hundred miles distant from the ship, 
and we should have been left without provisions or fire-arms. I had 
previously observed that some large fragments of rock on the beach 
had been lately displaced; but until seeing this wave, I did not under- 
stand the cause. One side of the creek was formed by a spur of mica- 
slate; the head by a cliff of ice about forty feet high; and the other side 
by a promontory fifty feet high, built up of huge rounded fragments of 
granite and mica-slate, out of which old trees were growing. This 
promontory was evidently a moraine, heaped up at a period when the 
glacier had greater dimensions. 

When we reached the western mouth of this northern branch of the 
Beagle Channel, we sailed amongst many unknown desolate islands, 
and the weather was wretchedly bad. We met with no natives. The 
coast was almost everywhere so steep, that we had several times to 
pull many miles before we could find space enough tcr pitch our two 
tents; one night we slept on large round boulders, with putrefying 
sea-weed between them; and when the tide rose, we had to get up 
and move our blanket-bags. The farthest point westward which we 
reached was Stewart Island, a distance of about one hundred and fifty 
miles from our ship. We returned into the Beagle Channel by the 
southern arm, and thence proceeded, with no adventure, back to Pon- 
sonby Sound. 

On the last day of February in the succeeding year (1834), the 
Beagle anchored in a beautiful little cove at the eastern entrance of 
the Beagle Channel. Captain Fitz Roy determined on the bold, and 
as it proved successful, attempt to beat against the westerly winds by 
the same route, which we had followed in the boats to the settlement 
at Woollya. We did not see many natives until we were near Ponsonby 
Sound, where we were followed by ten or twelve canoes. The natives 
did not at all understand the reason of our tacking, and, instead of 
meeting us at each tack, vainly strove to follow us in our zig-zag 
course. I was amused at finding what a difference the circumstance 
of being quite superior in force made, in the interest of beholding these 
savages. While in the boats I got to hate the very sound of their voi 3es, 
so much trouble did they give us. The first and last word was "y am - 
merschooner." When, entering some quiet little cove, we have looked 
round and thought to pass a quiet night, the odious word "yammer- 
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schooner" has shrilly sounded from some gloomy nook, and then the 
little signal-smoke has curled up to spread the news far and wide. On 
leaving some place we have said to each other, Thank Heaven, we 
have at last fairly left these wretches!' when one more faint halloo 
from an all-powerful voice, heard at a prodigious distance, would reach 
our ears, and clearly could we distinguish "yammerschooner." 



Dessali 



essanes 



1802. 



IF THE WORLD HAS NOT HEAED.TOO OFTEN ABOUT D'OKBIGNY, THERE IS 

a reason: the eight volumes of his American travels, Voyage dans 
VAmeriqw Meridionals published in Paris (1835-1847) , are so mag- 
nificent typographically, with their profusion of 287 hand-colored 
illustrations, that a set of them (when they can be found) is valued 
at three thousand dollars. Such rarities as these are not allowed wide 
public circulation, and so D'Orbigny's magnificence has gained him 
a bibliographical reputation, and somewhat obscured his contribution 
as a naturalist. This Is a pity. For Alcide Dessalines D'Orbigny was 
bom to natural history. His father was an illustrious surgeon-nat- 
uralist, as was his brother Charles Marie; and D'Orbigny early showed 
an inclination for the natural sciences. He studied at La Rochelle 
and Paris. At the age of twenty-three he presented to the Academie 
des Sciences a work on the microscopic formanifera; and so excited 
the bewhiskered savants with his precocious learning that they pro- 
posed to him that he undertake an expedition to South America under 
their auspices. Aided by Humboldt, Cuvier, and Cordier, young 
D'Orbigny left Brest on the frigate Meuse in June 1826 and arrived 
a few weeks later in the purple land of the banda-oriental of Uruguay. 
He was to remain eight years in South America. 

Amply supplied with talents so necessary to a naturalist, D'Orbigny 
was a trained field-worker, an excellent artist, a superb observer, 
and., what is most important, he possessed a deep swathe of poetry 
which ran riot through his naturalist's soul. He wandered in Patagonia 
for eight months (where he was involved in a war with the Indians) , 
then he forced his way back to rio Parana, sailed up to Paraguay, 
collected among the Chiquitos Indians, trekked the anemic llanos of 
the Gran Chaco, and then climbed the sides of heaven-high Andes to 
Bolivia. There in that violent republic he remained almost eight years. 
Jungles, mountains, rivers felt his presence; and he collected widely, 
extending Ms interests into fossils, botany, zoology, and archaeology. 

182 
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So well liked by the Bolivians was this young Frenchman, that when 
he returned to France in 1834 the Bolivian Government intrusted in 
his care six Bolivianos, then in the flood-tide of their youth, who were 
to be enrolled in a school of mineralogy in Europe, of D'Orbigny's 
own choosing. 

D'Orbigny 's collections were a rich treasure and deemed so im- 
portant that he was created Professor of Paleontology at the Institute. 
This gave him leisiire to work up the results of his South American 
explorations. When these books finally appeared, they were so beauti- 
fully conceived, with their superb hand-colored plates, that his scientific 
reputation was immediately assured. So pyramided was D'Orbigny 's 
fame that when he edited an anthology on America (Voyage pittoresque 
a las deux Ameriques), no one thought it a presumption that his portrait 
appeared on the title page with those of Humboldt, William Penn, 
and Columbus. 

He died suddenly in Paris in 1857. 



VOYAGE FROM MOXOS TO COCHABAMBA * 

CHAPAEB BIVER AND CONI EIVEE 

At noon I arrived at the confluence of the Chapare with the Mamore. 
The latter is, without doubt, the more important of the two, as it has 
its sources in the mountains to the northwest of Santa Cruz and to 
the north of the provinces of Valle Grande and of Totora. I left the 
Mamore to ascend the course of the Chapare which, being narrower, 
was not lined with recently grown vegetation, but by forests as ancient 
as the world. There were no longer any of the sandbanks and inlets 
so common on the Mamore. The more stable bed of the Chapare 
was confined and deep, and its clear and limpid waters ran under a 
green canopy formed by a mixture of many species of trees, among 
which were found many Motacus and Chonta palm-trees. On the 
right-hand shore, I saw the mouth of the river which the Indians 
called Santa Rosa. They maintain that this river rises six leagues from 
this spot in a lake situated in a magnificent plain where, when the 
Jesuits arrived, the Moxos tribes lived and with whom the mission of 



*Viaje a la America Meridional by Alcide D'Orbigny. Buenos Aires, 1945. 
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San. Javier was founded. The tranquil waters of this lake are of a 
blackish color. I stopped near a delightful island a little further on, 
in the midst of a superb woods, where very quickly we made camp. 
The night, one of the blackest, seemed even more so under the canopy 
of foliage. The fires lighted by the Indians here and there cast an 
uncertain glow on everything and lent a real charm to the wild forest. 
At 8:00 o'clock my' seventy Indians sang their religious chants of the 
night in chorus, which in these scenes acquired an imposing character 
affecting me very much. They had never seemed to me so simple and 
yet so solemn. I found them too short and although their echo had died 
out for some time I still seemed to hear them. These chants had 
carried me away with a sweet melancholy which was in tune with 
the vagueness of my thoughts, and above all with the awe inspiring 
virgin beauty of the scene. My travelling companions were in repose; 
the fires had died out and the darkness became complete. The 
majestic silence of the forest was disturbed only by the rustling of 
the leaves lightly agitated in the treetops and by the murmuring of 
the waters of the river. I was the only one remaining awake, not 
being able to forget the delightful impressions of that evening, which 
since that time have remained engraved in my memory. 

* * 

May 20th The forest along the banks of the Chapare, made up of 
age-old trees, grew taller and taller. I could see only a narrow belt 
of sky above the groove cut by the river in the midst of this ocean of 
perpetual greenery. Actually the Chapare was more confined and its 
bed even narrower, but very deep. From time to time we heard the 
hoarse cries of the howling monkeys or we would see happy throngs 
of other species of monkeys. We encountered three canoes on a bank 
whose occupants were busy drying their effects that had become wet 
due to the wreck of one of the canoes. It had collided with one of the 
numerous tree trunks hidden under the waters, but happily nobody 
had been killed. In the evening while stopping in a grove, a solitary 
cloud in a clear sky suddenly opened up and we were drenched. Fol- 
lowing this first shower there were several more which forced us to 
build huts for shelter. 

* * 

May gist The rain continued for several days and bothered us a 
great deal Constantly drenched by the rain and scorched by the 
hot air, the untanned cowhides which covered the little huts gave off 
an unbearable odor; moreover our dried meat was affected by this 
weather and became so spoiled that one had to be very brave to eat 
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It. All this, together with my state of convalescence and the continual 
dampness in which I passed my days and nights, made me become ill 
with one of the most dangerous diseases of the torrid regions and was 
the cause of horrible sufferings. I was easily able to cure the fever 
which affected many of my travelling companions, but in the midst 
of this desolation I could do nothing to relieve myself. 

a- * * 

May 22nd On the 22nd I noticed among this rich vegetation two 
small palm trees which were new to me, and in the evening I caught 

sight for the first time of the peaks of mountain range in the distance 
which soon were hidden by the trees. These mountains raised my 
spirits, giving me hope of arriving soon at the mountain pass, from 
which, however, I was still far away. 

* * * 

May 23rd In spite of the rain, on the 23rd I felt a sense of elation 
to see that the surroundings were becoming more beautiful as I ad- 
vanced. The trees grew taller and taller, the vegetation more varied 
and everything was grand and beautiful in this virgin territory. I had 
arrived in a region where it rains regularly all year round. Only once 
in a while could one catch a glimpse of the sun through curtains of 
clouds which hid it almost constantly. This condition, together with 
the heat, causes an extraordinary development of the vegetation. 
Everywhere vines hang like garlands from the trees, the tops of which 
are lost in the clouds. 

* * * 

May 24th On the 24th the forest was adorned with the foliage of a 
great number of new palmtrees, among which could be seen the Vina 
and the Vinte pes. The farther I travelled up the river, the more I 
admired the richness of the district. The bends of the Chapare, be- 
coming more narrow, were adorned with reeds or with lilies whose 
white foliage contrasted with the dark green. of the forests or the. 
elegant tufts of the palm trees. Several times I entered forests where 
I never tired of admiring the vegetation, and the beauty of it greatly 
surpassed anything of this nature that I had seen up to that time. 

# * 

May 25th On the 25th my Indians wanted to take a branch around 
an island where the current seemed to be less strong, but this almost 
resulted in our death. This branch was full of trees piled up at one 
end of the water. The paddlers tried to break through a short strait 
where the current was very swift, but my canoe was caught on one 
of the branches and was punctured. As water poured in, my Indians 
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immediately jumped into the river, some of them holding on to the 
branches and others swimming. They supported the canoe while they 
waited for the Indians from the other canoes, who, with no little 
difficulty, finally saved me from a bad situation. From each canoe, 
in accordance with an ancient custom, they threw a sprig of corn 
on the earth, undoubtedly to give thanks to the Master of all things 
for having thus saved them from danger. The Indians always do 
the same thing when they are facing or are saved from a great risk. 
In the evening we sighted on the beach the first stones which we had 
seen since we left Fuerte de Beira. Upon seeing them the Indians went 
into a rapture of happiness, not only because they announced the 
proximity of the country of the Yuracares, but also because, since the 
province of Moxos does not show a single stone in any part, it was 
for them a discovery and at the same time a means of making fire 
with a steel. They all joyfully began to gather small stones as if they 
were gathering gems. Everytime something new strikes our senses, it 
produces a sensation of happiness. I saw my Indians go into esctasies 
over the stones, just as an inhabitant of the mountain is delighted 
by the spectacle of giant trees, or a Cruceno is enthused by the sight 
of rocks. 

* * * 

May $7th The beaches widened, the mountains drew nearer and 
nearer, the shores were covered with many palm trees, sometimes with 
vines having yellow or violet flowers, or perfumed vanilla, sometimes 
even with those mysterious trees the top of which appearing as though 
they were aflame, are bare of leaves and are made up only of the 
most beautiful red flowers. Everything was enchanting for me, even 
the presence of magnificent birds. In the meantime, however, I did 
not arrive until the morning of the 27th of May at the confluence 
of the Rivers San Mateo and Coni, which joined to form the River 
Chapare. In these regions the currents are swift and carry along 
heavy stones. The San Mateo runs with a roar in a rocky bed in the 
midst of admirable forests. I left it in order to ascend the River Coni, 
much less important and above all much shallower. I was able to 
prove that the Chapare can be navigated by steamers up to this 
confluence. It is at this point completely free from floods; and when 
these regions become populated, a port could be advantageously estab- 
lished and shipments made to Europe of the agricultural products 
of the mountains situated to the northwest of Cochabamba and Valle 
Grande. In the meantime, the.$e regions are in the same state as 
they were when created by nature. 
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YURACABES 

May 28th I navigated the River Com with difficulty, straggling 
against a strong current, sometimes ascending rapids which ran over 
pebbles, but always enjoying the spectacle of nature at its most 
beautiful on the shore. Finally on the 28th of May, after fourteen 
days of navigation, I stopped on the left bank near a narrow path. 
I had covered the first stage of my journey. Impatient to meet the 
Yuracares Indians, who I knew inhabited these regions, I travelled 
through the most beautiful forest and arrived at a village of Indians. 
Immediately the Indian women began to cook cassava roots and large 
bananas, which they offered to me with infinite grace. I could never 
explain the pleasure I felt on tasting this fresh food, as it produced 
the greatest improvement imaginable in our health, which had been 
injured because of the bad diet we had endured and the continual 
rains to which we had been exposed for eight days. I forgot all my 
privations upon seeing new human faces. I had been warned to take 
special care not to mention my indisposition to the Yuracares, for 
if they had suspected it they would have lost no time in fleeing to 
the woods. 

A STOPOVER WITH THE TUKACABES 

Upon my arrival, I was amazed at the proud manner of the Yura- 
cares, who nevertheless received me cordially. Their regular features, 
their almost white color, their free and easy manners surprised me as 
much as the beauty of the region in which they live. I asked them 
for a house and they immediately granted my request; I settled among 
them, in the midst of the forest. I never tired of exploring this forest* 
so great was the interest I found in it. The virgin forests of Brazil, 
so well depicted by one of our famous painters, are not at all like the 
places in which I found myself. One might say that in the foothills 
of the mountain range, nature, under a hot and constantly humid 
temperature, has reached a development which admits of no compari- 
son; for this reason I was delighted at every forward step by the four 
different levels of this magnificent vegetation. Trees of eighty to one 
hundred meters in height form an arch of perpetual greenery which 
is adorned from time to time by vivid brush strokes, such as flaming 
red flowers completely covering certain trees, or flowery vines some- 
times reaching the ground to form bowers. It is here that the numerous 
species of fig trees, white mulberry trees and walnut trees are mixed 
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with an immense number of other trees having solid leaves, each one 
of which is so covered with parasitic plants that it represents a veritable 
botanical garden. Below this upper level, and as though protected 
.by it,. there grow to a height of twenty or thirty meters the straight, 
and graceful trunks of palmtrees, which have a foliage so varied in 
form and so useful to the savage man. Here one finds the plumes of 
the Vina and the Acuna or the branches and foliage of the other species 
which bear a multitude of clusters of flowers or fruits, constantly 
attended by the most marvelous birds. Still lower down, from three 
to four meters above the ground, there grow other palmtrees much 
more slender than the others, which the gentlest winds might blow 
down, but the winds can shake nothing but the tops of the giants 
of the forest which barely allow a few rays of the sun to reach the 
ground. But even the ground itself is adorned with the most exquisite 
variety of plants, a mixture of elegant ferns with notched leaves, of 
little palms with solid leaves and above all with lycopodiums of an 
extraordinary lightness. Nothing detains us under this perpetual foli- 
age; we can explore everywhere without fear of thorns or brambles. 
Would that I could paint this admirable spectacle and the pleasure 
that it gives us. The astonished traveller feels himself carried away 
and his imagination is exalted, but if he reflects, if he compares him- 
self in the scale of such an imposing creation, how small he feels! How 
his pride is humbled by the recognition of his weakness in the presence 
of such grandeur! 

Attracted as I was by so many new things, my days seemed too 
short for my researches in natural history. At times I gathered plants 
or made drawings of the various species of palmtrees, at others I 
explored the dark vaults of greenery, pursuing the brilliant flocks of 
insects which fluttered around the flowers of the palmtrees, the screech- 
ing toucans so prized by the Indians, or the numerous Cacique birds ; 
but in every case I was obliged to wait until these birds would descend 
to the second level of vegetation, as my firearms could not reach the 
treetops. I don't believe I was ever so happy in any place,' but never- 
theless I had to leave it in order to go up the river toward the mountains. 

Through information given me by some merchants of Cochabamba, I 
realized the difficulties and dangers to which one is exposed in the 
trip across the mountains to that city. Consequently I resolved to 
try to open a new route to Moxos by way of the River Securi, the 
mouth of which I had recognized. For this purpose, knowing that 
upon my return I 'would have to undertake a long trip with inexperi- 
enced men, I was able to get one of my interpreters, a Cayuvava 
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named Anselmo, a man well versed in local things and a good paddler, 
to agree to leave his compatriots and go with me to Cochabamba; 
this was a heroic feat on his part, as never before had any of the 
Moxos Indians travelled as far as the mountains. I was also informed 
that a Cochabamban named Amito, who was accustomed to trade with 
the Yuracares, knew enough of the language of that nation to serve 
me as interpreter; I made him come with me and through him I 
learned that the Yuracares inhabited far to the north all oithe foothills 
of the mountains. I asked him to follow me and he accepted. These 
preparations having been finished, I divided my people, leaving at this 
place those having charge of preparing and completing my collec- 
tions; and I studied the means of getting to Cochabamba. It was not 
an easy task, but in this regard I was very fortunate. I went at once 
to the ancient village of Asuncion de Isibolo, about one league away, 
to see if the muleteers who had charge of conveying the goods of the 
merchants had arrived, but since I had missed them twice, I thought 
it best to stay in that same village of Isibolo in order to be able to 
engage the first train of mules coming down the mountain. 

* * # 

June 2nd After resting four days I wanted to have my baggage 
carried to the village of Asuncion; I mentioned the subject to the 
Yuracares Indians who promised to take charge of it. Provided with 
a large piece of treebark, the women each took a package and put it 
on their backs, holding it in front by means of a belt which they pass 
around their forehead. Astonished at seeing the women carrying the 
loads while the men who accompanied me carried only their bows, 
arrows and knives, I mentioned it to one of them, who answered me 
gravely: "How could I carry anything? Who would protect my woman 
if we should meet a jaguar?" His answer seemed reasonable. How 
actually, could these men, constantly exposed to the attacks of wild 
beasts, defend their families during a trip if they were loaded up? 
This is the reason for their custom of leaving the baggage to the 
women and not carrying anything but their arms. They walk in front, 
followed by the Indian women. Only one walks in the back to case 
of attack from the rear. As the Indians do not know money, I paid 
for this service with rosaries which I had bought from the Moxos. 
Arriving in the village, I established myself in an empty house and 
continued with my investigations while I awaited the means of leaving. 
Of the four or five houses still intact, only one was occupied by a 
family of Yuracares, all the rest were abandoned and were falling apart. 
Upon seeing these remains of Asuncion, I remembered that the vener- 
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able Father Laeuera had lived there from 1805 to 1823, preaching 
Christianity to the entire nation, and in that sense had made immense 
progress. Today these Indians are scattered throughout the forests, 
ready to assemble again when the missionaries return to these regions. 
It is a shame to abandon so many useful efforts, especially since this 
place could be of great importance for the intercourse between the 
mountainous regions and the lowlands and for navigation towards 
the Amazon. 

The vegetation is admirable and everything is grand in nature; 
but, in the village, I suffered horribly on account of the clouds of 
insects which attacked us there. These flies, almost invisible and seem- 
ingly inoffensive, bite with unequalled fury. Every bite makes a tiny 
blood clot under the skin and causes atrocious itehings, which last 
for several days. The Indians are accustomed to them,* but as a 
result of the attacks of these insects their skin is roughened and 
swollen; but to the stranger it is a constant suffering, so much so 
that I was obliged to get under my mosquito net in order to write 
or draw, or to remain all day in the forest far way from habitations. 
It is to be hoped that these plagues will disappear when a numerous 
population will be established in these regions. 

The day after nay arrival at Asuncion, a muleteer came down from 
the mountain in search of merchandise which had not yet arrived. 
As I had missed two previous opportunities of leaving, I resolved to 
use the authority that had been conferred upon me by the Bolivian 
Government. I summoned the muleteer and I asked him for his mules. 
At first he refused, but as I could not remain there indefinitely I 
insisted, in a manner of speaking, that he accompany me, paying him 
more generously than the merchants, and in this way I could be certain 
of leaving promptly on the 4th of June. 

JOURNEY THROUGH THE WATERSHED OF THE 
EASTERN MOUNTAIN RANGE TO COCHABAMBA 

June 4th On leaving Asuncion, I entered the forest in a westerly 
direction, through broken terrain covered with fragments of rock or 
decomposed sandstone. Never had I had to overcome so many diffi- 
culties as on this tortuous trail, where nothing had been done to im- 
prove the road. Here the low hanging branches forced me at every 
step to lie flat on the mule to prevent being unseated; here I had to 
overcome the barriers made by trees uprooted by the wind, jumping 
over each tree trunk. Here it was a continual exercize of horsemanship 
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which put my mount to a severe test. Finally, after three leagues 
of travelling, I arrived at the ruins of the ancient mission of San 
Francisco, of which there remained no traces except a dense thicket 
made up of trees different from the surrounding ones. Very near 
that place I found the river San Mateo, which ran with a great din, 
its limpid waters foaming over a bed of boulders. After a league 
through the forest, I went along the beach, where I enjoyed the most 
beautiful view. Ahead of me, to the west, rises the end of the famous 
Yanacaca range which extends into the distance showing its abrupt 
declivities covered with trees, and at the foot the San Mateo flows 
violently; very soon this river divides itself into two torrents; one to 
the west, roaring from rock to rock, with the name of Iperama or 
Paracti; the other which keeps the name of San Mateo. For a long 
time I contemplated the magnificent panorama spread before my 
eyes. Everywhere I saw impetuous torrents, white with foam, separated 
by wooded mountains which rise gradually showing their pointed peaks. 
It is probably the most wild and picturesque place I had ever seen. 

Following the beach on the right hand shore, I crossed the small 
torrent called Machia, and further on, in the canoe, I crossed the San 
Mateo at a point where the current permitted. Its waters are so 
clear and limpid that everywhere one can see on the bottom pebbles 
similar to those which cover the beach. On the other shore I travelled 
about six kilometers, climbing a gentle slope, the ground being covered 
with fragile sandstone and thickly wooded, and I arrived at the ruins 
of the old settlement of San Antonio, where I decided to pass the 
night in an abandoned house, the only one standing intact. This 
settlement of the Yuracares was abandoned many years ago, and the 
Indians had scattered throughout the forests to live. Its location, how- 
ever, was delightful, and the cacao trees within its boundaries gave 
proof of the extreme fertility of the region. 

Many times I have heard speak of the great migrations of ants 
which force the inhabitants of houses to desert them, and I had 
considered this to be a myth; but I was convinced of its truth near 
San Antonio where I ran into one of these travelling colonies. Giant 
ants, going forward in myriads in the same direction, covered an area 
of about twenty meters in width by about ten in depth. As soon as 
my guides caught sight of them they shouted at me to keep away 
and, in order to avoid them, we were obliged to open a new path 
throught the forest. These swarms move slowly, devouring every 
animal substance that they find in their path. Unlucky is the insect, 
the serpent, or even the small mammal that they encounter! They 



192 The Green World of the Naturalists 

surround it instantly and frequently kill it with their stings and strong 
pincers. Whenever the Indians are aware of these crawling phalanxes, 
they try to turn them from the paths which they ordinarily use by 
means of fire; but if they do not succeed, or if they app'ear without 
warning, they hastily remove everything they can from their houses 
and abandon them to these insects. These insects invade the houses 
and remain there as long as they find anything to eat. When they 
leave the houses, one can be certain to find them free of the parasites 
so common in the tropical regions, such as rats, mice, and bats among 
the mammals, the woodlice, cockroaches, crickets, and many other 
insects. When I met them, these ants Had just left the houses of San 
Antonio; luckily so, as I would not have been able to take shelter from 
a heavy rain that began to fall. 

* * * 

June 5th I left very early and travelled through the frightening 
trails which ran through the forest, parallel to the course of the San 
Mateo, struggling ince'ssantly against all manner of obstacles. After 
two hours of travel from San Antonio I arrived at the confluence of 
the River San Mateo with the Iririzu, which descends from the south- 
east through serrated mountains. All the rivers are now impetuous 
torrents obstructed by enormous masses of rock between which the 
water leaps noisily. Leaving there, the difficulties of the road were 
increased. Now we had to go through the very bed of a small branch 
of the San Mateo, the river Milila, where we had to walk among 
loose and shifting rocks, sometimes along the shores covered with thick 
vegetation, constantly rising and descending between frightful preci- 
pices. After great travail, I arrived at the place called Itira pampa, 
a more level terrain in which the missionaries had established mag- 
nificent cacao plantations, still in good condition, although they are 
abandoned to whoever wishes to gather their fruit. The showers, 
which fall every afternoon, obliged us to camp in this place, where 
we were caught by torrential downpours without being able to find the 
slightest shelter. Here I found a great many quinine trees, which 
have not yet been exploited in these mountains. 

* * * 

June 6th I now had to undergo one of the worst stages of the 
journey. As the San Mateo runs between steep cliffs I could not 
follow its course. The road passes over the crest of a mountain named 
Cumbrecilla. I began to climb little by little on a winding path over 
a very rocky hill, on which nevertheless I was able to admire and 



Aldde Dessalines D'Ortrigny 193 

gather several kinds of palms. These grew under the protecting shade 
of giant trees. It was in this region that for the first time I heard 
the beautiful chromatic song of the organist bird, the best singer in 
this district, so admired by the Cochabambans. Seeing very little 
under the dark canopy of greenery, I arrived with difficulty at the 
summit of the mountain. The only path that could be taken down 
the other side was frightening. In a sort of ditch excavated by the 
rains my mule slid "sometimes eight or ten meters on the clayey 
ground. On one of these involuntary slips, I was caught around the 
neck by some vines while the animal continued to the bottom and I 
had great difficulty in* getting myself loose. I had never experienced 
the like of these trails down the steep slopes, always wet and covered 
with vegetation. At the foot of the mountain I "had to open the way 
through torrents between precipices and the hills which separate the 
rivers Yanamayo, Blanco and Millumayo, three western tributaries 
of the San Mateo ; and I finally arrived exhausted at one of the small 
farms in a little valley surrounded by mountains called Yunga de la 
Palma, where the rain forced me to remain. 

Yunga de la Palma is a new colony of Cochabamba, where there 
has been implanted the Coca, so productive in the province of Yungas. 
A few important landlords of Cochabamba now have their farm houses 
there, some on the deltas formed by the confluences of the various 
rivers, others on neighboring hillocks. Nevertheless, on reflecting upon 
the immense profits derived from these plantations, one is amazed on 
seeing such a large part of this region still uncultivated. Actually one 
sees only infrequent small clearings in the midst of the forest. I 
observed that the Coca trees planted on flat ground grew as well as 
those planted on the hills. Yunga de la Palma occupies an excellent 
position ; it is completely surrounded by wooded mountains separating 
deep valleys, through which run the most precipitate streams. To the 
north are found the high summits of the Cumbrecilla, through which 
I had just passed, and those of Mnilo; to the southeast the three blunt 
peaks, appropriately named "The Three Little Teats"; to the southeast, 
above the tiers of mountains which I still had to cross, were discerned 
the snowy peaks of the Cordillera contrasting with the heat and the 
beautiful vegetation surrounding me everywhere. 

* * * 

June 7th The 7th of June I wanted to leave in spite of the rain, as 
I was expecting a very hard day. I walked first along the left shore 
of the San Mateo in the midst of a most active vegetation, up to the 
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Yurakmayo, which I crossed with difficulty, fighting against the cur- 
rent. Further on I clambered up the sides of the mountain and walked 
along a precipice. It is a natural cornice, without a parapet, above 
thick walls cut so steeply that at times I seemed to be suspended two 
hundred or three hundred meters above the torrent of San Mateo. My 
travelling companions got off their mules, for fear of falling into the 
abyss that opened beneath them, and followed on foot for about a 
kilometer along this path which was scarcely one meter wide. I, who 
knew how sure-footed were the mules, preferred to stay on mine, and 
got along well; but the pedestrians found it necessary to stop several 
times to recover from the f aintness and vertigo caused by the deafen- 
ing roar of the torrent over the rocks and the sight of the precipices 
along which it runs. If under such circumstances one can maintain 
sangfroid one can enjoy the sight of these majestic scenes of nature. 

As for myself, having complete confidence in my mount, I let it 
guide me with all assurance, and I thus lost none of the details of 
the surroundings. On one side I admired the cliffs, and the ancient up- 
heaval of the terrain sharply cleft overhead; on the other, at the 
bottom of the abyss, I saw the waters of the crashing torrent, and 
made out on the opposite shore the most picturesque hillocks. A little 
further on I descended to the San Mateo which I had to cross. The 
roaring of the waves at first made me think that the task was im- 
possible, but soon I saw two heavy three trunks supported by two 
rocks which served as a bridge for travellers. Walking on one of them 
and holding on to the other the muleteers carried the baggage on 
their shoulders from one bank to the other, without paying any 
attention to the clamor of the waters, which would instantly swallow 
them should they lose their equilibrium. As it was necessary to halt 
for unloading the beasts of burden, I took this opportunity to make 
a drawing of this crossing, which was very, impressive. One could see, 
in effect, the San Mateo leaping from rock to rock, and looking farther 
away, following the windings of the gorge, one could discern in the 
distance the snowy summits where this torrent receives its initial 
waters; and on all sides rugged mountains exhibiting the most beauti- 
ful vegetation among the rocks. I started to tremble, however, when 
the guide showed me on my left the slope which we had to climb. 
Each one crossed as best he could this unusual type of bridge, but 
getting the mules across made us lose a great deal of time. We lowered 
them little by little to a place on the shore which was less rugged, 
some on one bank and some on the other* the muleteers assisted by 
my men tied them head to tail with a long rope and after pushing them 
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into the torrent, much against their will, they pulled them to the other 
side by means of the rope. The poor beasts, violently shaken by the 
waters, set foot on shore still trembling. 

When we were again assembled and had again loaded the mules, 
we began to climb the completely cloud-covered mountain. We climbed 
slowly in a long zig-zag line over the rugged skirts of the steep slope, 
having always on one hand the almost perpendicular wall-like cliffs 
and on the other the terrifying precipice. We climbed in this manner 
the rest of the day, admiring as we went the magnificent ferns and a 
few palm trees native to this wild region. I thus arrived at the top of 
La Aguada, where a few meters of level ground permitted the con- 
struction of a barracks where travellers may find shelter. They 
tethered the mules near the barracks and the muleteers went in the 
vicinity to gather reeds which are very common in this territory, to 
feed the animals so that they would be prepared for the next day's 
labor. A fairly abundant spring flowed from a nearby slope and 
supplied us with water. Our camp was so covered by clouds we could 
hardly see ten meters away. I had to wait until the following morning 
to make my geographical sketches of all visible landmarks. The 
temperature had fallen considerably and we already felt unpleasantly 
cold. 

* * * 

June 8th When the sky brightened, cleared of the clouds which had 
covered it the previous day, I was able to perceive the surroundings. 
The San Mateo dominated the scene but could no longer be heard, 
and only the neighboring peaks such as the Cruz and the Ninilo could 
be seen. We got under way over the rugged slopes of the mountain 
range in the midst of precipices. We climbed laboriously all day long 
over slippery boulders or through scattered stones which made us halt 
at every other step to rest the mules. W T e travelled at the most a 
league as the crow flies, but actually we covered a greater distance, 
as we were constantly climbing. The nature of the vegetation had 
changed. Only stunted trees were now seen; among them a few quinine 
trees with violet leaves and ferns. The ground was covered with moss. 
I stopped on one of the first summits of the mountains, called for this 
reason "The Crest." Although we did not stop over in this place, we 
stayed momentarily near the inclined trunk of a tree and explored 
the surroundings as much as the irregularity of the ground would 
permit; I was fortunate enough to gather several interesting plants 
and to kill a new type of humming bird, without doubt the last repre- 
sentative at this altitude of these delicate birds, so common in the 
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wanner regions. As usual, the clouds surrounded us, and about three 
or four hours later a freezing rain began to fall which drenched us 
throughout the night. 

Because of lack of shelter, we continued travelling along the ridge 
of the summit which the Spaniards of that region call "The Knife." 
As we climbed higher and higher we saw less and less vegetation, and 
very soon, in the district called "The Brow of the Mountain," there 
remained no trees at all, but only creeping plants, ferns and moss. 
On one side I, could make out the deep valley of the San Mateo and 
on the other side that of the Chilliguar, and still farther away high 
mountains on which could be distinguished, by their different color- 
ings, the various horizontal strata of vegetation; the trees of the 
lower zone appeared as a bluish or dark green color, which faded 
gradually to -yellow as the zone of the ferns and moss was reached. 
Still higher up among the rocks one could see the green of alpine 
grasses, and the entire scene was dominated by snow covered peaks. 
"The Brow," situated about nine leagues from the foot of the moun- 
tain, is a place where the muleteers are accustomed to stop to find food 
for their animals, but there is not the slightest shelter for travellers, 
who are obliged to sleep in the open air. I kept following the crest, 
and wherever I found a place free of obstacles, my gaze wandered 
over the neighboring peaks. Soon I arrived at the zone of the grassy 
plants growing very close to the ground, similar to that turf, smooth 
as velvet, native to the high regions of the Alps and the Pyrennees. 
Although the weather was fairly pleasant at the start, we were sur- 
rounded by clouds when we began climbing the rugged peak called 
"The Storm." A violent wind almost blew us down, as it had un- 
doubtedly done to many other travellers, and we were beaten by 
flurries of snow and hail from time to time. This horrible weather 
frightened my muleteers, who told me of their fear of crossing the 
snow covered summit which we were about to reach. As the weather 
kept getting worse, after crossing the Ronco, we were obliged to halt 
in a little valley on the western slope of the crest, in the district of 
San Miguel, about four kilometers from "The Storm." There, without 
shelter of any kind and without a fire, we resigned ourselves to passing 
the night in a heavy snowstorm. Never had I experienced such a quick 
transition from extreme heat to penetrating cold. Actually I had 
seen in a period of three days how nature rapidly changes with altitude. 
Little by little the giant trees, the elegant palmtrees, and the spreading 
ferns with delicate foliage had disappeared. The trees had been re- 
placed by stunted bushes, and these in turn by grassy plants. The 
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snow had taken the place of the pleasant spots of the warmer regions, 
brightened by the highly colored birds, which, with their presence 
alone, seemed to add additional brilliance to the flowers. Three days 
after having left the torrid zone I went to sleep in the snow, only a 
little lower in altitude than the top of our own Mont Blanc. Huddled 
together to better protect ourselves from the cold, we could not get 
a restful sleep because my muleteers, very much worried by the 
weather, passed the night telling stories of the dangers they had pre- 
viously gone through while crossing the high regions and of the 
innumerable catastrophies that had befallen travellers, many hundreds 
of whom had perished during this twelve-league journey which we 
had just made. However, the stars which twinkled in the intensely blue 
sky gave us some hope for the following day. Guided by the sound 
of the bells, the muleteers set out before dawn to find their mules 
which had descended the slope to a place where they found some food 
on a ledge above a bottomless precipice. They brought them back 
in good condition and by daybreak we were already on our way on 
footpaths partly covered with snow which only the instinct of the 
guides could find. About a league before leaving the western slope 
to descend the opposite side, the muleteers showed me the rough 
figure of a Guampa carved in the blackish rock, which had caused 
this place to be named "The Leap of the Horn." Inasmuch as this 
place denotes either the end or the beginning of the most perilous part 
of the journey, the muleteers have instituted an unusual custom, that 
of making the traveller dismount, and their companions making the 
journey for the first time are compelled to dance. This is done either 
to give thanks to providence for having been brought safely through 
a perilous journey or to beseech protection for the journey to come. 
It seems that this custom is as religiously followed as the custom of 
baptism when crossing the Equator at sea; so having respect for a 
custom, undoubtedly ridiculous in its form, but basically moving be- 
cause of the religious sentiment which gave it its origin, I also gladly 
saluted the famous "Leap of the Horn" carved in the rock. 

Passing through deep ravines both to the east and to the west of 
the crest covered with eternal snows, I arrived at the highest point 
of the mountain range where, at an altitude of almost five thousand 
meters above sea level and in a Silurian terrain broken up by geological 
upheavals, I found to my amazement a great quantity of fossil sea. 
shells. In these savage regions everything is contrast; if I raised 
my eyes I could see above me peaks partly covered with snow, the 
blackish color of the rock emphasizing their whiteness. Where I was 
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passing I could see loose rocks and some rare plants such as geraniums, 
violets, malvaceas, saxifrage plants and valerian which grew to a 
height only of a few centimeters above the ground. And if I looked 
still farther away I saw the deep valleys of the San Mateo and of the 
Cfailliguar which looked from here like grooves cut in the rock, on 
the edges of which could be seen the greenish tint of alpine grasses. 
I passed near a frozen lake between two ravines; and further on at 
the beginning of one of the lateral valleys I found the celebrated 
grotto of Palta Cueva under an immense rock which can shelter about 
ten people. The numerous skeletons of mules scattered in all direc- 
tions warned us clearly of the danger of staying there, a danger never- 
theless which is difficult to avoid in view of the length of the journey 
and the roughness of the trail. Palta Cueva is the only plafce where 
the traveller can find shelter in the midst of these savage and moun- 
tainous regions, and it is located between two peaks which form the 
highest points of the entire rangq. If during a sojourn snow falls in 
these places, it hides and fills in all of the defiles and cuts off all 
communications. The travellers then have to wait until a series of 
clear days will cause the snow to melt and set them free again by 
uncovering the trails. There have been muleteers who have been 
detained there for three full months and were obliged to feed them- 
selves with the flesh of their starving mules, while others have died 
of starvation. 

I could no longer doubt the reality of the risks which the brave 
merchants run who take this route in order to go from Cochabamba 
to Moxos. It is the only one that exists unless he wants to go a 
distance of three hundred leagues by way of Santa Cruz de la Sierra; 
and I, therefore, resolved to seek new and less dangerous means of 
communication. Urged by the mtfleteers to leave Palta Cueva without 
delay for fear that we might be held up, we crossed the ridge that 
overlooked it. Once past the summit, we would see ourselves free 
from all danger, as we would now be quickly descending to the plateaus 
of the southwestern slopes of the mountain range. Thus after leaving 
the mountain of Yurakasa, we soon left the snowy summit behind us. 

Since dawn we had not stopped a single instant, as the muleteers 
were making all speed to avoid further danger. By night time we 
were near Quinticueva, another natural cavern open to the traveller 
on the skirts of an arid mountain; but impatient to find populated 
places, the muleteers did not want to stop there. We descended quickly 
down gentle slopes, passing through gullies or valleys sometimes 
covered with turf and at others with little sharp stones. About 8:00 
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o'clock, after fifteen hours of forced march, without having tasted 
food during all the day's journey, we arrived at the few houses of the 
settlement of Cotani, inhabited only by Quichua shepherds. The 
poor Indians among whom we stopped did all they could to make 
themselves useful, offering us a roof for shelter and boiled potatoes 
for food. The weather was cold and dry, very different from the 
humid cold on the other slope of the mountain range. It is a fact 
that to the north it rains constantly while to the south there are 
nine months in the year during which not a single cloud is seen. Only 
one day apart, these two regions are completely different. On these 
higher plateaus the cold is too intense to try any kind of cultivation; 
for this reason all the inhabitants are shepherds, except those who 
descend to the lower valleys to plant a few potatoes which, together 
with dried mutton, constitute their only food. Scattered here and 
there in the most sheltered spots, their huts, almost always circular 
and covered with earth like those of the original Incas, are gathered in 
small groups, each housing a single family. One hut is for the home 
itself, and another smaller one is used to store provisions, and this 
is all that the inhabitants possess. During the day they tend the cows 
or the sheep over the mountainside and in the evening they bring 
them back near their houses. Very generous and of an unequalled 
sobriety, these men are happy in their rustic simplicity and have no 
desire to improve their situation. 

In the morning, after having studied the vicinity, I resumed my 
journey. I crossed a hillock and entered the valley of Colomi where 
the village bearing that name is located. Curiously enough, the waters 
of this valley, which at first descend towards the south, turn toward 
the west and then again to the north to run down the -opposite slope of 
the range. It is similar to the river of La Paz in miniature. This 
place was still a part of the dry and cold region, almost bare of 
vegetation, which is called Puna; for this reason, with the exception 
of a few favorably located patches of ground, it. is all used as pasture 
land by the Indians of the village. I climbed a long slope of similar 
ground; far to the east at the foot of the mountain, I made out the 
village of Tiraque, situated behind the Baca plateau through which I 
had passed previously when I went from Cochabamba to Santa Cruz 
de la Sierra. I travelled a long time on the slope of the mountains 
which dominate the valley of Sacava, part of the great plateau of 
Cochabamba, now and then treading upon pieces of schist bearing 
traces of organic matter. I soon descended to the valley of Sacava, 
one of the most populated, which has many Quichua huts and culti- 
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vated fields. On a lesser scale I found this to be a valley, or rather a 
plateau, absolutely identical to those on the outskirts of Cochabamba 
of which I have already had occasion to speak. As I would not be 
able to reach the city that same day, I decided to camp on the way. 
A rich Indian received me very cordially and gave me everything 
that I desired without accepting the slightest remuneration. 

Early on the following morning, after travelling through the valley 
to the place where it becomes very narrow and where the bed of the 
torrent, now dry, opens up into the plain of Cochabamba, I arrived 
at the city one month after having started out from Loreto de Moxos. 
As I had been living for a year among the Indians, it was a great 
pleasure to see again the spires of the churches of Cochabamba and 
to mingle once more with the crowds. Everything astonished me, 
everything seemed extraordinary, even bread which I had not tasted 
since leaving Santa Cruz de la Sierra* 
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then swallowed up in oblivion. Present critical opinion, however, places 
a far higher value on these stories, and many modern readers will 
agree with Michael Sadlier, who says of them, "they hold in the 
small compass of their beauty the essence of their author's supreme 
artistry." 
After years of obscurity, Herman Melville died in 1891. 



THE ENCHANTED ISLES * 

Take five-and-twenty heaps of cinders dumped here and there in 
an outside city lot; imagine some of them magnified into mountains, 
and the vacant lot the sea; and you will have a fit idea of the general 
aspect of the Encantadas, or Enchanted Isles. A group rather of 
extinct volcanoes than of isles; looking much as the world at large 
might, after a penal conflagration. 

It is to be doubted whether any spot on earth can, in desolateness, 
furnish a parallel to this group. Abandoned cemeteries of long ago, 
old cities by piecemeal tumbling to their ruin, these are melancholy 
enough; but, like all else which has but once been associated with 
humanity they still awaken in us some thoughts of sympathy, how- 
ever sad. Hence, even the Dead Sea, along with whatever other emo- 
tions it may at times inspire, does not fail to touch in the pilgrim some 
of his less unpleasurable feelings. 

And as for solitariness ; the great forests of the north, the expanses 
of unnavigated waters, the Greenland ice-fields, are the profoundest 
of solitudes to a human observer, still the magic of their changeable 
tides and seasons mitigates their terror; because, though unvisited 
by men, those forests are visited by the May; the remotest seas 
reflect familiar stars even as Lake Erie does; and in the clear air of 
a fine Polar day, the irradiated, assure ice shows beautifully as 
malachite: 

But the special curse, as one may call it, of the Encantadas, that 
which exalts them in desolation above Idumea and the Pole, is that 
to them change never comes; neither the change of seasons nor of 
sorrows. Cut by the Equator, they know not autumn and they know 
not spring; while already reduced to the lees of fire, ruin itself can 
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work little more upon them. The showers refresh the deserts, but in 
these isles, rain never falls. Like split Syrian gourds, left withering 
in the sun, they are cracked by an everlasting drought beneath a 
torrid sky. "Have mercy upon me," the wailing spirit of the Encan- 
tadas seems to cry, "and send Lazarus that he may dip the tip of his 
finger in water and cool my tongue, for I am tormented in this flame." 

Another feature in these isles is their emphatic uninhabitableness. 
It is deemed a fit type of all-forsaken overthrow, that the jackal 
should den in the wastes of weedy Babylon; but the Encantadas refuse 
to harbour even the outcasts of the beasts. Man and wolf alike disown 
them. Little but reptile life is here found: tortoises, lizards, immense 
spiders, snakes, and the strangest anomaly of outlandish Nature, the 
aguano. No voice, no low, no howl is heard; the chief sound of life 
here is a hiss. 

On most of the isles where vegetation is found at all, it is more 
ungrateful than the blankness of Aracama, Tangled thickets of wiry 
bushes, without fruit and without a name, springing up among deep 
fissures of calcined rock, and treacherously masking them; or a parched 
growth of distorted cactus trees. 

In many places the coast is rock-bound, or more properly, clinker- 
bound; tumbled masses of blackish or greenish stuff like the dross of 
an iron-furnace, forming dark clefts and caves here and there, into 
which a ceaseless sea pours a fury of foam; overhanging them with a 
swirl of grey, haggard mist, amidst which sail screaming flights of 
unearthly birds heightening the dismal din. However calm the sea 
without, there is no rest for these swells and those rocks, they lash and 
are lashed, even when the outer ocean is most at peace with itself. On 
the oppressive, clouded days such as are peculiar to this part of the 
watery Equator, the dark vitrified masses, many of which raise them- 
selves among white whirlpools and breakers in detached and perilous 
places off the shore, present a most Plutonian sight. In no world but a 
fallen one could such lands exist. 

Those parts of the strand free from the marks of fire stretch away 
in wide level beaches of multitudinous dead shells, with here and there 
decayed bits of sugar-cane, bamboos, and cocoanuts, washed upon this 
other and darker world from the charming palm isles to the westward 
and southward; all the way from Paradise to Tartarus; while mixed 
with the relics of distant beauty you will sometimes see fragments of 
charred wood and mouldering ribs of wrecks. Neither will anyone be 
surprised at meeting these last, after observing the conflicting currents 
which eddy throughout nearly all the wide channels of the entire group. 
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The caprieiousness of the tides of air sympathizes with those of the 
sea. Nowhere is the wind so light, baffling, and every way unreliable, 
and so given to perplexing calms, as at the Encantadas. Nigh a month 
has "been spent by a ship going from one isle to another, though but 
thirty miles between; for owing to the force of the current, the boats 
employed to tow barely suffice to keep the craft from sweeping upon 
the cliffs, but do nothing toward accelerating her voyage. Sometimes 
it is impossible for a vessel from afar to fetch up with the group itself, 
unless large allowances for prospective lee-way have been made ere its 
coming in sight. And yet, at other times, there is a mysterious indraft, 
which irrestibly draws a passing vessel among the isles, though not 
bound to them. 

True, at one period, as to some extent at the present day, large fleets 
of whalemen cruised for Spermaceti upon what some seamen call the 
Enchanted Ground. But this, as in due place will be described, was 
off the great outer isle of Albemarle, away from the intricacies of the 
smaller isles, where there is plenty of sea-room ; and hence to that vicin- 
ity, the above remarks do not altogether apply ; though even there the 
current runs at times with singular force, shifting, too, with as singu- 
lar a caprice. Indeed, there are seasons when currents quite unac- 
countable prevail for a great distance round about the total group, and 
are so strong and irregular as to change a vessel's course against the 
helm, though sailing at the rate of four or five miles the hour. The 
difference in the reckonings of navigators produced by these causes, 
along with the light and variable winds, long nourished a persuasion 
that there existed two distinct clusters of isles in the parallel of the 
Encantadas, about a hundred leagues apart. Such was the idea of 
their earlier visitors, the Buccaneers; and as late as 1750, the charts 
of that part of the Pacific accorded with the strange delusion. And 
this apparent fleetingness and unreality of the locality of the isles 
was most probably one reason for the Spaniards calling them the 
Encantada, or Enchanted Group. 

But not uninfluenced by their character, as they now confessedly 
exist, the modern voyager will be inclined to fancy that the bestowal 
of this name might have in part originated in that air of spell-bound 
desertness which so significantly invests the isles. Nothing can better 
suggest the aspect of once living things malignly crumbled from ruddi- 
ness into ashes. Apples of Sodom, after touching, seem these isles. 

However wavering their place may seem by reason of the currents, 
they themselves, at least to one upon the shore, appear invariably the 
earner fixed, cast, glued into the very body of cadaverous death. 
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Nor would the appellation, enchanted, seem misapplied in still 
another sense. For concerning the peculiar reptile inhabitant of these 
wilds whose presence gives the group its second Spanish name, Galli- 
pagos concerning the tortoises found here, most mariners have long 
cherished a superstition, not more frightful than grotesque. They 
earnestly believe that all wrecked sea-officers, more especially commo- 
dores and captains, are at death (and in some cases, before death) 
transformed into tortoises; thenceforth dwelling upon these hot aridi- 
ties, sole solitary Lords of Asphaltum. 

Doubtless so quaintly dolorous a thought was originally inspired 
by the woe-begone landscape itself, but more particularly, perhaps, 
by the tortoises. For apart from their strictly physical features, there 
is something strangely self-condemned in the appearance of these crea- 
tures. Lasting sorrow and penal hopelessness are in no animal form 
so suppliantly expressed as in theirs; while the thought of their won- 
derful longevity does not fail to enhance the impression. 

Nor even at the risk of meriting the charge of absurdly believing in 
enchantments, can I restrain the admission that sometimes, even now, 
when leaving the crowded city to wander out July and August among 
the Adirondack Mountains, far from the influences of towns and pro- 
portionally nigh to the mysterious ones of Nature; when at such times 
I sit me down in the mossy head of some deep-wooded gorge, sur- 
rounded by prostrate trunks of blasted pines, and recall, as in a dream, 
my other and far-distant rovings in the baked heart of the charmed 
isles; and remember the sudden glimpses of dusky shells, and long 
languid necks protruded from the leafless thickets; and again have 
beheld the vitreous inland rocks worn down and grooved into deep 
ruts by ages and ages of the slow draggings of tortoises in quest of 
pools of scanty water; I can hardly resist the feeling that in my time I 
have indeed slept upon evilly enchanted ground. 

Nay, such is the vividness of my memory, or the magic of my fancy, 
that I know not whether I am not the occasional victim of optical 
delusion concerning the Gallipagos. For often in scenes of social merri- 
ment, and especially at revels held by candle light in old-fashioned 
mansions when the shadows are thrown into the further recesses of 
an angular and spacious room, making them put on a look of haunted 
undergrowth of lonely woods I have drawn the attention of my com- 
rades by my fixed gaze and sudden change of air, as I have seemed to 
see, slowly emerging from those imagined solitudes, and heavily crawl- 
ing along the floor, the ghost of a gigantic tortoise, with "Memento 
. . ." burning in live letters upon his back. 
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TWO SIDES TO A TORTOISE 

In view of the description given, may one be gay upon the En- 
cantadas? Yes: that is, find one the gaiety, and he will be gay. And 
indeed, sackcloth and ashes as they are, the isles are not perhaps un- 
mitigated gloom. For while no spectator can deny their claims to a 
most solemn and superstitious consideration, no more than my firmest 
resolutions can decline to behold the spectre-tortoise when emerging 
from its shadowy recess; yet even the tortoise, dark and melancholy 
as it is upon the back, still possesses a bright side ; its calapee or breast- 
plate being sometimes of a faint yellowish or golden tinge. Moreover, 
every one knows that tortoises as well as turtles are of such a make, 
that if you but put them on their backs you thereby expose their 
bright sides without the possibility of their recovering themselves, and 
turning into view the other. But after you have done this, and because 
you have done this, you should not swear that the tortoise has no dark 
side. Enjoy the bright, keep it turned up perpetually if you can, but 
be honest and don't deny the black. Neither should he who cannot 
turn the tortoise from its natural position so as to hide the darker and 
expose his livelier aspect, like a great October pumpkin in the sun, 
for that cause declare the creature to be one total inky blot. The tor- 
toise is both black and bright. But let us to particulars. 

Some months before my first stepping ashore upon the group, my 
ship was cruising in its close vicinity. One noon we found ourselves 
off the South Head of Albemarle, and not very far from the land. 
Partly by way of freak, and partly by way of spying out so strange 
a country, a boat's crew was sent ashore, with orders to see all they 
could, and besides, bring back whatever tortoises they could con- 
veniently transport. 

It was after sunset when the adventurers returned. I looked down 
over the ship's high side as if looking down over the curb of a well, 
and dimly saw the damp boat deep in the sea with some unwonted 
weight. Ropes were dropped over, and presently three huge antedilu- 
vian-looking tortoises, after much straining, were landed on deck. They 
seemed hardly of the seed of earth. We had been abroad upon the waters 
for five long months, a period amply sufficient to make all things of the 
land wear a fabulous hue to the dreamy mind. Had three Spanish 
custom-house officers boarded us then, it is not unlikely that I should 
have curiously stared at them, felt of them, and stroked them much 
as savages observe civilized guests. But instead of three custom-house 
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officers, behold these really wondrous tortoises none of your school- 
boy mud-turtles but black as widower's weeds, heavy as chests of 
plate, with vast shells medallioned and orbed like shields, and dented 
and blistered like shields that have breasted a battle shaggy too, 
here and there, with dark green moss, and slimy with the spray of the 
sea. These mystic creatures, suddenly translated by night from un- 
utterable solitudes to our peopled deck, affected me in a manner not 
easy to unfold. They seemed newly crawled forth from beneath the 
foundations of the world. Yea, they seemed the identical tortoises 
whereon the Hindoo plants this total sphere. With a lantern I in- 
spected them more closely. Such worshipful venerableness of aspect! 
Such furry greenness mantling the rude peelings and healing the fissures 
of their shattered shells. I no more saw three tortoises. They expanded 
became transfigured. I seemed to see three Roman Coliseums in 
magnificent decay. 

Ye oldest inhabitants of this or any other isle,. said I, pray give me 
the freedom of your three-walled towns. 

The great feeling inspired by these creatures was that of age: 
dateless, indefinite endurance. And, in fact, that any other creature 
can live and breathe as long as the tortoise of the Encantadas, I will 
not readily believe. Not to hint of their known capacity of sustaining- 
life, while going without food for an entire year, consider that im- 
pregnable armour of their living mail. What other bodily being pos- 
sesses such a citadel where to resist the assaults of time? 

As, lantern in hand, I scraped among the moss and beheld the ancient 
scars of bruises, received in many a sullen fall among the marly 
mountains of the isle scars strangely widened, swollen, half obliterate, 
and yet distorted like those sometimes found in the bark of very hoary 
trees I seemed an antiquary of a geologist, studying the bird tracks 
and ciphers upon the exhumed slates trod by incredible creatures whose 
very ghosts are now defunct. 

As I lay iji my hammock that night, overhead I heard the slow 
weary draggings of the three ponderous strangers along the encumbered 
deck. Their stupidity or their resolution was so great that they never 
went aside for any impediment. One ceased his movements altogether 
just before the mid-watch. At sunrise I found him butted like a 
battering-ram against the immovable foot of the foremast, and still 
striving, tooth and nail, to force the impossible passage. That these 
tortoises are the victims of a penal, or malignant, or perhaps a down- 
right diabolical enchanter, seems in nothing more likely than in that 
strange infatuation of hopeless toil which so often possesses them. I 
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have known them in their joumeyings to ram themselves heroically 
against rocks and long abide there, nudging, wriggling, wedging, in 
order to displace them 3 and so hold on their inflexible path. Their 
crowning curse is their drudging impulse to straightforwardness in a 
belittered world. 

Meeting with no such hindrance as their companion did, the other 
tortoises merely fell foul of small stumbling blocks; buckets, blocks, 
and coils of rigging; and at times in the act of crawling over them 
would slip with an astounding rattle to the deck. Listening to these 
draggings and concussions, I thought me of the haunt from which they 
came; an isle full of metallic ravines and gulches, sunk bottomlessly 
into the hearts of splintered mountains, and covered for many miles 
with inextricable thickets. I then pictured 'these three straight for- 
ward monsters, century after century, writhing through the shades, 
grim as blacksmiths; crawling so slowly and ponderously, that not 
only did toad-stools and all fungous things grow beneath their feet, 
but a sooty moss sprouted upon their backs. With them I often lost 
myself in volcanic mazes-; brushed away endless boughs of rotting 
thickets; till finally in a dream I found myself sitting cross-legged upon 
the foremost! a Brahmin similarly mounted upon either side, forming 
a tripod of foreheads which upheld the universal cope. 

Such was the wild nightmare begot by my first impression of the 
Encantadas tortoise. But next evening, strange to say, I sat down 
with my shipmates and made a merry repast from tortoise steaks and 
tortoise stews; and supper over, out knife, and helped convert the 
three mighty concave shells into three fanciful soup-tureens, and 
polished the three flat yellowish calapees into three gorgeous salvers. 



ROCK RODONDO 

To go up into a high stone tower is not only a very fine thing in 
itself, but the very best mode of gaming a comprehensive view of the 
region round about. It is all the better if this tower stand solitary and 
alone, like that mysterious Newport one, or else be sole survivor of 
some perished castle. 

Now, with reference to the Enchanted Isles, we are fortunately sup- 
plied with just such a noble point of observation in a remarkable rock, 
from its peculiar figure called of old by the Spaniards, Rock Rodondo, 
or Round Rock. Some two hundred and fifty feet high, rising straight 
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from the sea ten miles from land, with the whole mountainous group to 
the south and east, Rock Rodondb occupies:, on a large scale, very 
much the position which the famous Campanile or detached Bell 
Tower of Saint Mark does with respect to the tangled group of hoary 
edifices around it. 

Ere ascending, however, to gasje abroad upon the Encantadas, this 
sea-tower itself claims attention. It is visible at the distance of thirty 
miles; and, fully participating in that -enchantment which pervades the 
group, when first seen afar invariably is mistaken for a saiL Four 
leagues away, on a golden, hazy noon, it seems some Spanish Admiral's 
ship, stacked up with glittering canvas. Sail ho! Sail ho! Sail ho! 
from all three masts. But coming nigh, the enchanted frigate is trans- 
formed apace into a craggy keep. 

My first visit to the spot was made in the grey of the morning. With 
a view of fishing, we had lowered three boats, and pulling some two 
miles from our vessel found ourselves, just before dawn of day, close 
under the moon shadow of Rodondo. Its aspect was heightened, and 
yet softened, by the strange double twilight of the hour. The great 
full moon burned in the low west like a half-spent beacon casting a 
soft mellow tinge upon the sea, like that cast by a waning fire of 
embers upon a midnight hearth; while along the entire east the invisible 
sun sent pallid intimations of his coming. The wind was light; the 
waves languid; the stars twinkled with a faint effulgence; all nature 
seemed supine with the long night watch, and half-suspended in jaded 
expectation of the sun. This was the critical hour to catch Rodondo 
in his perfect mood. The twilight was just enough to reveal every 
striking point, without tearing away the dim investiture of wonder. 

From a broken stair-like base, washed, as the steps of a water-palace, 
by the waves, the tower rose in entablatures of strata to a shaven 
summit. These uniform layers which compose the mass form its most 
peculiar feature. For at their lines of junction they project flatly into 
encircling shelves, from top to bottom, rising one above another in 
graduated series. And as the eaves of any "old barn or abbey are alive 
with swallows, so were all these rocky ledges with unnumbered sea- 
fowl. Eaves upon eaves, and nests upon nests. Here and there were 
long birdlime streaks of a ghostly white staining the tower from sea 
to air, readily accounting for its sail-like look afar. All would have 
been bewitchingly quiescent, were it not for the demoniac din created 
by the birds. Not only were the eaves rustling with them, but they 
flew densely overhead, spreading themselves into a winged and con- 
tinually shifting canopy. The tower is the resort of aquatic birds for 
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hundreds of leagues around. To the north, to the east, to the west, 
stretches nothing but eternal ocean; so that the man-of-war hawk 
coming from the coasts of North America, Polynesia, or Peru, makes 
his first land at Rodondo. And yet though Rodondo be terra-firma, 
no land-bird ever lighted on it. Fancy a red-robin or a canary there! 
What a falling into the hands of the Philistines, when the poor warbler 
should be surrounded by such locust-flights of strong bandit birds, 
with long bills cruel as daggers. 

I know not where one can better study the Natural History of 
strange sea-fowl than at Rodondo. It is the aviary of Ocean. Birds 
light here which never touched mast or tree; hermit-birds, which ever 
fly alone, cloud-birds, familiar with unpierced zones of air. 

Let us first glance low down to the lowermost shelf of all, which is 
the widest too, and but a little space from high-water mark. What 
outlandish beings are these? Erect as men, but hardly as symmetrical, 
they stand all round the rock like sculptured caryatides, supporting the 
next range of eaves above. Their bodies are grotesquely misshapen; 
their bills short; their feet seemingly legless; while the members at 
their sides are neither fin, wing, nor arm. And truly neither fish, flesh 
nor fowl is the penguin; as an edible, pertaining neither to Carnival 
nor Lent; without exception the most ambiguous and least lovely 
creature yet discovered by man. Though dabbling in all three elements, 
and indeed possessing some rudimental claims to all, the penguin is at 
home in none. On land it stumps; afloat it sculls; in the air it flops. 
As if ashamed of her failure Nature keeps this ungainly child hidden 
away at the ends of the earth, in the Straits of Magellan and on the 
abased sea-stoiy of Rodondo. 

But look, what are yon woe-begone regiments drawn up on the next 
shelf above? What rank and file of large strange fowl? What sea 
Friars of Orders Grey? Pelicans. Their elongated bills, and heavy 
leathern pouches, suspended thereto, give them the most lugubrious 
expression. A pensive race, they stand for hours together without mo- 
tion. Their dull ashy plumage imparts an aspect as if they had been 
powdered over with cinders. A penitential bird indeed fitly haunting 
the shores of the clinkered Encantadas whereon tormented Job him- 
self might have well sat down and scraped himself with potsherds. 

Higher up now we mark the gony, or grey Albatross, anomalously 
so called, an unsightly unpoetic bird, unlike its storied kinsman, which 
is the snow-white ghost of the haunted Capes of Hope and Horn. 

As we still ascend from shelf to shelf we find the tenants of the 
tower serially disposed in order of their magnitude: ganets, black 
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nd speckled haglets, jays, sea-hens, sperm-whale-birds, gulls of all 
r arleties: thrones, princedoms, powers, dominating one above another 
n senatorial array; .while sprinkled over all, like an ever-repeated fly 
a a great piece of broidery, the stormy petrel or Mother Gary's chicken 
ounds his continual challenge and alarm. That this mysterious hum- 
aing-bird of ocean, which had it but brilliancy of hue might from its 
vanescent liveliness be almost called its butterfly, yet whose chirrup 
nder the stern is ominous to mariners as to the peasant the death- 
ick sounding from behind the chimney- jam should have its special 
aunt at the Encantadas, contributes in the seaman's mind not & 
tile to their dreary spell. 

As day advances the dissonant din augments. With ear-splitting 
ries the wild birds celebrate their matins. Each moment, flights push 
rom the tower, and join the aerial choir hovering overhead, while their 
laces below are supplied by darting myriads. But down through all 
bis discord of commotion I hear clear silver bugle-like notes un- 
rokenly falling, like oblique lines of swift slanting rain in a cascading 
bower. I gaze far up, and behold a snow-white angelic thing, with one 
3ng lance-like feather thrust out behind. It is the bright inspiring 
hanticleer of ocean, the beauteous bird, from its bestirring whistle of 
lusical invocation, fitly styled the "Boatswain's Mate." 

The winged life clouding Rodondo on that well-remembered morning, 

saw had its full counterpart in the finny hosts which people the 
raters at its base. Below the water-line, the rock seemed one honey- 
omb of grottoes, affording labyrinthine lurking places for swarms of 
airy fish. All were strange; many exceedingly beautiful; and would 
ave well graced the costliest glass globes in which goldfish are kept 
or a show. Nothing was more striking than the complete novelty of 
lany individuals of this multitude. Here hues were seen as yet un- 
ainted, and figures which are unengraved. 

To show the multitude, avidity, and nameless fearlessness and 
ameness of these fish, let me say that often, marking through clear 
paces of water temporarily made so by the concentric dartings of 
be fish above the surface certain larger and less unwary wights, 
rhich swam slow and deep, our anglers would cautiously essay to drop 
beir lines down to these last. But in vain; there was no passing the 
ppermost zone. No sooner did the hook touch the sea than a hundred 
ifatuates contended for the honour of capture. Poor fish of Rodondo! 
i your victimized confidence you are of the number of those who in- 
onsiderately trust while they do not understand, human nature. 

But the dawn is now fairly day. Band after band the sea-fowl sail 
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away to forage the deep for their food. The tower is left solitary, save 
the fish caves at its base. Its birdlime gleams in the golden rays like 
the whitewash of a tall lighthouse, or the lofty sails of a cruiser. This 
moment, doubtless, while we know it to be a dead desert rock, oth^r 
voyagers are taking oaths it is a glad populous ship. 
But ropes now, and let us ascend* Yet soft, this is not so easy. 









ONE OF THE PBIISrCIPAI* ACTORS IN ONE OF THE MOST EEMAHKABLE 

scientific coincidences (the discovery of evolution) was Alfred Bussel 
Wallace. This Monmouthshire-bom Englishman established his repu- 
tation as a naturalist during his travels in South America. Older than 
Bates, Wallace met his exploring friend at Leicester where he was an 
English schoolmaster. Wallace's interest was botany, and like Bates 
he hoped to sell the duplicates of his botanical collections, by which 
means'liis travels would be financed. These gemini of the Amazon 
remained together until 1850; then Wallace began working his way up 
into the rio Negro country, northwest in the direction of Colombia 
and Venezuela. Collecting in leisurely fashion as he traveled, he moved 
into the' rio Orinoco where ? as often happens in these cases, his natives 
deserted him, ,and although his blood was boiling with malarial para- 
sites, he managed to descend the river again. Later, on the rio TJaupes 
he fell deathly ill, from fever. 

In 1852 Wallace was returning to England on the brig Helen laden 
with all his hard-won botanical and zoological specimens, when the 
ship caught fire; and although he himself escaped, his collections did 
not; the treasures of his years of South American labor went up in 
smoke. 

The next eight years of his life were spent in the Malay Archipelago, 
and it was here that Wallace gained his immortality. For there in the 
broken swastika of the Celebes he was led to consider the processes 
of organic evolution. He presented his findings in an essay which he 
called "On the Tendency of Varieties to Depart Indefinitely from the 
Original Type/* and sent it to his friend Charles Darwin. In the 
strangest of coincidences Darwin himself was in the very act of draft- 
ing his own Origin of Species; and in a memorable evening, Darwin, one 
of the most noble of men, read both papers at the same time to the 
Linnaean Society. 

Wallace led a long and useful life as literary man, naturalist, and 
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social reformer; then, as life went on and he approached what Hum- 
boldt called the "improbably years," Wallace cast aside reason as an 
encumbrance and embraced spiritualism; he became a naturalist of 
a vague spirit world. He left, however, an impressive record in Ms 
books: The Malay Archipelago, Island Life, and The Geographical 
Distribution of Animals. The account of his South American sojourn 
is embodied in his A Narrative of Travels on the Amazon and Rio 
Negro and Palm Trees of the Amazon. 

In 1913, at the age of ninety, this last of the nineteenth century 
titans of South American exploration died in Dorset, England. 

VEGETATION OF THE AMAZON VALLEY* 

Perhaps no country in the world contains such an amount of vege- 
table matter on its surface as the valley of the Amazon. Its entire 
extent, with the exception of some very small portions, is covered with 
one dense and lofty primeval forest, the most extensive and unbroken 
which exists upon the earth. It is the great feature of the country, 
that which at once stamps it as a unique and peculiar region. It is not 
here as on the coasts of southern Brazil, or on the shores of the Pacific, 
where a few days' journey suffices to carry tis beyond the forest district, 
and into the parched plains and rocky serras of the interior. Here we 
may travel for weeks and months inland, in any direction, and find 
scarcely an acre of ground unoccupied by trees. It is far up in the 
interior, where the great mass of this mighty forest is found; not on the 
lower part of the river, near the coast, as is generally supposed. 

A line from the fnouth of the river Pamaiba, in long. 41 30' W., 
drawn due west towards Guayaquil, will cut the boundary of the great 
forest in long. 78 30', and, for the whole distance of about 2,600 miles, 
will have passed through the centre of it, dividing it into two nearly 
equal portions. 

For the first thousand miles, or as far as long. 56 W., the width of 
the forest from north to south is about four hundred miles; it then 
stretches out both to the north and south, so that in long. 67 W. it 
extends from 7 N., on the banks of the Orinoko, to 18 S., on the 
northern slope of the Andes of Bolivia, a distance of more than seven- 
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teen hundred miles. From a point about sity miles south-east of 
Tabatinga, a circle may be drawn of 1,100 miles in diameter, the whole 
area of which will be virgin forest. 

Along the Andes of Quito, from Paste to Guancabamba, it reaches 
close up to the eastern base of the mountains, and even ascends their 
lower slopes. In the moderately elevated country between the river 
Huallaga and Marafion, the" forest extends only over the eastern por- 
tion, commencing in the neighbourhood of Moyobamba. Further on, to 
the east of Cuzco and La Paz, it spread high up on the slopes of the 
Bolivian Andes, and passing a little to the west of Santa Craz de la 
Sierra, turns off to the north-east, crossing the Tapajoz and Xingu rivers 
somewhere about the middle of their course, and the Tocantlns not far 
above its junction with the Araguaya, and then passes over to the river 
Pamalba, which it follows to its mouth. 

The Island of .Marajo, at the mouth of the Amazon, has its eastern 
half open plains, while in the western the forest commences. On the 
north of the Amazon, from its mouth to beyond Montealegre, are open 
plains; but opposite the mouth of the Tapajoz at Santarem, the forest 
begins, and appears to extend up to the Serras of Caramanl, on the Rio 
Branco, and thence stretches west, to join the wooded country on the 
eastern side of the Orinoko. West of that river, it commences south 
of the Vichada, and, crossing over the upper waters of the Guaviare 
and Uaup&s, reach the Andes east of Pasto, where we commenced our 
survey. 

The forests of no other part of the world are so extensive and un- 
broken as this. Those of Central Europe are trifling in comparison; 
nor in India are they very continuous or extensive; while the rest of 
Asia seems to be a country of thinly wooded plains, and steppes, and 
deserts. Africa contains some large forests, situated on the east and 
west coasts, and in the interior south of the equator; but the whole of 
them would bear but a small proportion to that of the Amazon. In 
North America alone is th^re anything approaching to it, where the 
whole country east of the Mississippi and about the great lakes, is, or 
has been, an almost uninterrupted extent of woodland. 

In a general survey of the earth, we may therefore look upon the 
New World as pre-eminently the land of forests, contrasting strongly 
with the Old, where steppes and deserts are the most characteristic 
features. 

The boundaries of the Amazonian forest have not hitherto been 
ascertained with much accuracy. The open plains of Caguan have been 
supposed much more extensive than they really are; but I have very 
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nearly determined their "limits to the south and east, by the observa-. 
tions I made, and the information I obtained in my voyage up the 
Uaupes. Again, on the Uaycali there is a district marked on the maps ' 
as the "Pampas del Sacramento," which has been supposed to be an 
open plain; but the banks of the Amazon up to the mouth of the 
Uaycali are clothed with thick forest, and Messrs. Smyth and Lowe, 
who crossed the Pampa in two places, found no open plains; and from 
their observations and those of 'Lieut. Mawe we must extend the forest 
district up to near Moyabamba, west of the Huallaga, and to the foot 
of the mountains 'east of Pasco and Tanna. I was informed by a 
native of Ecuador, well acquainted with the country, that the Napo, 
Tigre, Pastasa, and the adjacent rivers all flow through dense forest, 
which extends up even to Ba6za and Canelos and over all the lower 
slopes of the Andes. Tschudi informs us that the forest districts com- 
mence on all the north and east slopes of the Andes of Peru, near 
Hufinta, and at UraMmba north of Cuzco. I have learnt from a 
gentleman, a native of La Paz, that immediately on crossing the 
Bolivian Andes irom that city and from Oropessa and Santa Cruz, 
you enter the great forests, which extend over all the tributaries of 
the Madeira. Traders up the Pur6s and all the southern branches of 
the Upper Amazon, neither meet with, nor hear accounts of, any open 
land, so that there is little doubt but that the extent here pointed out 
is one vast, ever-verdant, unbroken forest. 

The forests, of the Amazon are distinguished from those of most 
other countries, by the great variety of species of trees composing 
them. Instead of extensive tracts covered with pines, or oaks, or 
beeches, we scarcely ever see two individuals of the same species to- 
gether, except in certain cases, principally among the Palms. A great 
extent of flooded land about the mouth of the Amazon, is covered with 
the Miriti Palins (Mauritia flexuosa and Af. mm/era), and in many 
places the Assai (Euterpe edulis) is almost equally abundant. Gen- 
erally, however, the same species of tree is repeated only at distant 
intervals. On a road for ten miles through the forest near Para, there 
are only two specimens of the Masseranduba, or Cow-tree, and all 
through the adjoining district they are equally scarce. On the Javita 
road, on the Upper Rio Negro, I observed the same thing. On the 
Uaupfe, I once sent my Indians into the forest to obtain a board of a 
particular kind of tree; they searched for three days, and found only 
a few young trees, none of them of sufficient size. 

Certain kinds of hard woods are used on the Amazon and Rio Negro, 
for the construction of canoes and the schooners used in the navigation. 
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of the river. The difficulty of getting timber of any one Mud for these 
vessels is so great* that they are often constructed of half-a-dozen 
different sorts of wood, and not always of the same colours or degrees 
of hardness. Trees producing fruit, or with medicinal properties, are 
often so widely scattered, that two or three only are found within a 
reasonable distance of a village, and supply the whole population. This 
peculiarity of distribution must prevent a great trade in timber for 
any particular purpose being carried on here. The india-rubber and 
Brazil-nut trees are not altogether exceptions to this rule, and the 
produce from them is collected over an immense extent of country, to 
which the innumerable lakes and streams offer a ready access. 

The chief district from which india-rubber is procured, is in the 
country between Para and the Xingu. On the Upper Amazon and 
the Rio Negro it is also found, but is not yet collected. 

The Brazil-nuts, from the Bertholletia ezcelsa, are brought chiefly 
from the interior-; the greater part from the country around the junc- 
tion of the Rio Negro and Madeira with the Amazon rivers. This tree 
takes more than a whole year to produce and ripen its fruits. In the 
month of January I observed- the trees loaded at the same time with 
flowers and ripe fruits, both of which were falling from the tree; from 
these flowers would be formed the nuts of the following year; so that 
they probably require eighteen months for their complete development 
from the bud. The fruits, which are nearly as hard and heavy as 
cannon-balls, fall with tremendous force from the height of a hundred 
feet, crashing through the branches and undergrowth, and snapping 
off large boughs which they happen to strike against. Persons are 
sometimes killed by them, and accidents are not unfrequent among 
the Indians engaged in gathering them. 

The fruits are all procured as they fall from the tree. They are 
collected together in small heaps, where they are opened with an axe, 
an operation that requires some practice and skill, and the triangular 
nuts are taken out and carried to the canoes in baskets. Other trees 
of the same family (Lecythidecs) are very abundant, and are remark- 
able for their curious fruits, which have lids, and are shaped like pots 
or cups, whence they are called "pot-trees," Some of the smaller ones 
are called by the natives "cuyas de macaco," monkeys' calabashes. 

The next most important vegetable product of the Amazon district, 
is the Salsaparilha, the roots of Smilax syphilitica y and perhaps of 
other allied species. This plant appears to occur over the whole forest- 
district of the Amazon, from Venezuela to Bolivia, and from the Lower 
Amazon to Peru. It is not generally found near the great rivers, but 



218 The Green World of the Naturalists 

far in the interior ^ on the banks of the small streams, and on dry rocky 
ground. It is principally dug up by the Indians, often by the most 
uncivilised tribes, and is the means of carrying on a considerable trade 
with them. 

The Brazilian nutmegs, produced by the Nectandrum Puchury, grow 
in the country between the Rio Negro and Japura. 

The Cumam, or Tonquin-beans, are very abundant on the Upper 
Bio Negro, and are also found near Santarem on the Amazon. 

A highly odoriferous bark, called by the Portuguese "Cravo de 
Maranbno" (Cloves 6f Maranham) , is produced by a small tree grow- 
ing only on one or two small tributaries of the Rio Negro. ' 

A peculiar transparent oil, with an odour of turpentine, called 
Sassafras by the Venezuelans, is abundantly obtained by tapping a 
tree, common on the Upper Rio Negro, whence it is exported to Barra, 
and used for mixing oil-colours. In the Lower Amazon, a bitter oil, 
called Andiroba, much used for lamps, is made from a forest fruit. 

A whitish resin, with a strong camphorous smell, is produced very 
abundantly in the Rio Negro and the Amazon, and is commonly used 
as pitch for the canoes and all the larger vessels of the country; while 
the inner bark of young trees of the Bertholletia excelsa, or Brazil-nut 
tree, is used instead of oakum for caulking. 

Among the forest-trees of the Amazon, the Leguminoscz are much 
the most abundant in species, and they also most attract attention 
from their curious bean-like fruits, often of extraordinary size or 
length. Some of the Ingras, and allied genera, have pods a yard long, 
and very slender; while others are short, and three or four inches wide. 
There are some curious fruits of this family, which grow on a stalk 
three to five feet long and very slender, appearing as if some one had 
suspended a number of pods from the branches by long strings. 

The flowers of this family are among the most brilliant and con- 
spicuous; and their often finely-cut pinnate foliage has a very elegant 
appearance. 

The following is a list of the principal vegetable productions of 
commercial value in the Amazon forests: 

India-rubber, from the sap of the Siphonia elastica. 
Brazil-nuts, the seeds of the Bertholletia excelsa. 
Salsaparilha, the roots of Smftax syphilitica. 
Tonquin-beans, the seeds of Dipteryx odorata. 
Puxiri, the fruit of Nectandrum Puchury, 
Sassafras oil, tree not known. 
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Andiroba oil, from the fruit of an unknown tree. 
Crajuru, a red colour prepared from the leaves of Bignonia Chica. 
Pitch exudes from a forest tree. 

Cacao, the seeds of Theobroma Cacao and other species. 
Cravo, from an unknown tree. 
Canella, the bark of Canella alba. 
Vanilla, the fruits of various species, of Vanilla. 
Guarana, a preparation from a fruit, grated in water, to form an 
agreeable and medicinal drink. 

Piassaba, the fibres from the petioles of a palm, Leopoldinia n. s. 
Balsam Capivi, from the Copaifera officinalis. 
Silk cotton, from various species of Bombax. 

In many parts of my Journal, I have expressed an opinion that 
travellers have exaggerated the beauty and brilliancy of tropical vege- 
tation, and on a calm review of all I have seen in the districts I have 
visited, I must repeat it. 

There is a grandeur and solemnity in the tropical forest, but little of 
beauty or brilliancy of colour. The huge buttress trees, the fissured 
trunks, the extraordinary air roots, the twisted and wrinkled climbers, 
and the elegant palms, are what strike the attention and fill the mind 
with admiration and surprise and awe. But all is gloomy and solemn, 
and one feels a relief on again seeing the blue sky, and feeling the 
scorching rays of the sun. 

It is on the roadside and on the rivers' banks that we see all the 
beauty of the tropical vegetation. There we find a mass of bushes and 
shrubs and trees of every height, rising over one another, all exposed 
to the bright light and the fresh air; and putting forth, within reach, 
their flowers and fruit, which, in the forest, only grow far up on the 
topmost branches. Bright flowers and green foliage combine their 
charms, and climbers with their flowery festoons cover over the bare 
and decaying stems. Yet, pick out the lovelist spots, where the most 
gorgeous flowers of the tropics expand their glowing petals, and for 
every scene of this kind, we may find another at home of equal beauty, 
and with an equal amount of brilliant colour. 

Look at a field of buttercups and daisies, a hill-side covered with 
gorse and broom, a mountain rich with purple heather, or a forest- 
glade, azure with a carpet of wild hyacinths, and they will bear a 
comparison with any scene the tropics can produce. I have never seen 
anything more glorious than an old crab-tree in full blossom;- and 
the horse-chestnut, lilac, and laburnum will vie with the choicest 
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tropical trees and shrubs. In the tropical waters are no more beautiful 
plants than our white and yellow water-lilies, our irises, and flowering 
rush; for I cannot consider the flower of the Victoria regia more 
beautiful than that of the Nymphcsa alba, though it may be larger; - 
nor is it so abundant an ornament of the tropical waters as the latter 
is of ours. 

But the question is not to be decided by a comparison of individual 
plants, or the effects they may produce in the landscape, but on the 
frequency with -, which they occur, and the proportion the brilliantly 
coloured bear to the inconspicuous plants. My friend Mr. R. Spruce, 
now investigating the botany of -the Amazon and Rio Negro, assures 
me that by far the greater proportion of plants gathered by him have 
inconspicuous green or white flowers ; and with regard to the frequency 
of their occurrence, it was not an uncommon thing for me to pass 
days travelling up the rivers, without seeing any striking flowering 
tree or shrub. This is partly owing to the flowers of most tropical 
trees being quickly deciduous: they no sooner open, than they begin 
to fall; the Melastomas in particular, generally burst into flower in 
the morning, and the next day are withered, and for twelve months 
the tree bears no more flowers. This will serve to explain why the 
tropical flowering trees and shrubs do not make so much show as 
might be expected. 

From the accounts of eye-witnesses, I believe that the forests of the 
southern United States present a more gay and brilliant appearance 
than those of tropical America. 

Humboldt, in his "Aspects of Nature," repeatedly remarks on the 
contrast between the steppes of Tartary and the llanos of the Orinoko. 
The former, in the temperate zone, are gay with the most brilliant 
flowers; while the latter, in the tropics, produce little but grasses and 
sedges, and only few and inconspicuous flowering plants. Mr. Darwin 
mentions the brilliancy of the flowers adorning the plains of Monte 
Video, which, with the luxuriant thistles of the Pampas, seems hardly 
equalled in the campos of tropical Brazil, where, with some exceptions, 
the* earth is brown and sterile. The countless beautiful "geraniums and 
heaths of the Cape cease on entering the tropics, and we have no 
account of any plants equally striking and brilliant supplying their 
place. 

What we may fairly allow of tropical vegetation is, that there is a 
much greater number of species, and a greater variety of forms, than 
in the temperate zones. Among this great variety occur, as we might 
reasonably expect, .the most striking and brilliant flowers, and the 
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most remarkable forms of stem and foliage. But there is BO evidence to 
show that the proportion of species bearing brightly coloured, com- 
pared to those bearing inconspicuous ; flowers, is any greater in the 
tropics than in the temperate regions; and with regard to individuals 
which is, after all, what produces the effects of vegetation it seems 
probable that there is a greater mass of brilliant colouring and pic- 
turesque beauty, produced by plants in the temperate, than in the 
tropical regions. 

There are several reasons which lead us to this conclusion. In the 
tropics, a greater proportion of the surface is covered either with dense 
forests or with barren deserts, neither of which can exhibit many 
flowers. Social plants are less common in the tropics, and thus masses 
of colour are less frequently produced. Individual objects may be 
more brilliant and striking, but the general effect will not be so great, 
as that of a smaller number of less conspicuous plants, grouped together 
in masses of various colours, so strikingly displayed in the meadows 
and groves of the temperate regions. 

The changing hues of autumn, and the tender green of spring, are 
particular beauties which are not seen in tropical regions, and which 
are quite unsurpassed by anything that exists there. The wide expanse 
of green meadows and rich pastures is also wanting; and, however 
much individual objects may please and astonish, the effect of the 
distant landscape is decidedly superior in the temperate parts of the 
world. 

The sensations of pleasure we experience on seeing natural objects, 
depends much upon association of ideas with their uses, their novelty, 
or their history. What causes the sensations we feel on gazing upon 
a waving field of golden corn? Not, surely, the mere beauty of the 
sight, but the associations we connect with it. We look on it as a 
national blessing, as the staff of Mfe, as the most precious produce 
of the soil; and this makes it beautiful in our eyes. 

So, in the tropics, the broad-leaved banana, beautiful in itself, 
becomes doubly so, when looked upon as producing a greater quantity 
of food in a given time, and on a limited space, than any other plant. 
We take it as a type of the luxuriance of the tropics, we look at its 
broad leaves, the produce of six months' growth, we think of its 
"delicious and wholesome fruit: and all this is beauty, as we gaze upon it. 

In the same manner, a field of sugar-cane or an extensive plantation 
of cotton produces similar sensations: we think of the thousands they 
will feed and clothe, and the thought clothes them with beauty. 

Palms too are subject to the same influence. They are elegant and 
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graceful in themselves; they are almost all useful to man; they are 
associated with the brightness and warmth of -the tropics:, and thus 
they acquire an additional interest, a new beauty. 
To the naturalist everything in the tropics acquires this kind of 
interest, for some reason or other. One plant is a tropical form, and 
he examines it with curiosity and delight. Another is allied to some 
well-known European species, and this too attracts his attention. The 
structure of some are unknown, and he is pleased to examine them. 
The locality of another is doubtful, and he feels a great pleasure in 
determining it. He is ever examining individual objects, and confounds 
his own interest in them, from a variety of causes, with the sensations 
produced by their beauty, and thus is led to give exaggerated descrip- 
tions of the luxuriance and splendour of the vegetation. - * 

As most travellers are naturalists, this supposition will account for 
the ideas of the tropics generally obtained from a perusal of their 
works. 

If I have come to a different conclusion, it is not that I am incapable 
of appreciating the splendours of tropical scenery, but because I believe 
that they are not of the kind usually represented, and that the scenery 
of our own land is, of its own kind, unsurpassed: there is nothing 
approaching it in the tropics, nor is the scenery of the tropics to be 
found with us. There, singular forms of stems and climbers, gigantic 
leaves, elegant palms, and individual plants with brilliant flowers, are 
the characteristic features. Here, an endless carpet of verdure, with 
masses of gay blossoms, the varying hues of the foliage, and the con- 
stant variety of plain and forest, meadow and woodland, more than 
individual objects, are what fill the beholder with delight. 
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AT THE AGE OF TWBNTY-THBEE HENBY BATES WAS CAEEIEB TO HIS 

Elysium; and it was the Amazon. For Bates was an entomologist, 
and if 'there is a' paradise for entomologists, it is here, where the insects 
are in fact the rightful owners of its hutoidities. 

Bates was born in Leicester of a family in meager circumstances. He 
developed ^an early enthusiasm for natural science, and after his formal 
schooling he decided to go with his friend Alfred Russel Wallace to the 
Amazon and there collect insects. They were the first of the profes- 
sional collectors; for having no money to make the journey, they 
believe that they might sell the duplicates of their collections to 
museums and private collectors and secure funds to finance their ex- 
- plorations. They arrived in Para in 1848. After a few years together 
the two agreed to separate; Bates took the Amazon, Wallace the rio 
Negro. For the next eleven years Bates roamed in his self-chosen 
Elysium, slowly snaking his way up 1400' miles of rivers. He made 
numerous life-studies of the insects he encountered, particularly the 
termite (then called the white ant) , the parasol ant, grower of fungus 
gardens; and the Eciton, a warrior ant, a carnivorous social insect that 
scoured the jungle floor for everything edible. As a result of his labors, 
he discovered 8000 insects new to science. But his health was under- 
mined and his finances were in a muddle. Fortunately, on his return 
to England he was made Assistant Secretary to the Royal Geographical 
Society, a post he held until his death. It was after he read to the 
Linnaean Society a paper on the "Insect Fauna of the Amazon Valley," 
in which he clearly stated and solved the problem posed by protective 
mimicry, that Charles Darwin, one of his audience, insisted that he 
publish a connected narrative of his travels. The result was The 
Naturalist on the River Amazon, which when published drew an 
encomium from his original sponsor. ''Bates/' wrote Darwin, "is 
second only to Humboldt in describing a tropical forest." 
Q 223 
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FORAGING, LEAF-CARRYING, AND WHITE ANTS* 

FORAGING ANTS 

Many confused statements have been published in books of travel, 
and copied in Natural History works, regarding these ants, which 
appear to have been confounded with the Saiiba. The Saiiba is a 
vegetable feeder, and does not attack other animals; the accounts 
that have been published regarding carnivorous ants which hunt in 
vast armies, exciting terror wherever they go, apply only to Ecitons, 
or foraging ants, a totally different group of this tribe of insects. The 
Ecitons are called Tauoca by the Indians, who are always on the 
look-out for their armies when they traverse the forest, so as to avoid 
being attacked. I met with ten distinct species of them, nearly all of 
which have a different system of marching; eight were new to science 
when I sent them to England. Some are found commonly in every 
part of the country, and one is peculiar to the open campos of San- 
tarem; but, as nearly all the species are found together at Ega, where 
the forest swarmed with their, armies, I have left an account of the 
habits of the whole genus for this part of my narrative. The Ecitons 
resemble, in their habits, the Driver-ants of Tropical Africa; but they 
have no close relationship with them in structure, and indeed belong 
to quite another sub-group of the ant-tribe. 

Like many other ants, the communities of Ecitons are composed, 
besides males and females, of two classes of workers, a large-headed 
(worker-major) and a small-headed (worker-minor) class; the large- 
heads have, in some species, greatly lengthened jaws, the small-heads 
have jaws always of the ordinary shape; but the two classes are not 
sharply-defined in structure and function, except in two of the species. 
There is, in all of them a little difference amongst the workers regard- 
ing the size of the head; but in some species (E. legionis) this is not 
sufficient to cause a separation into classes, with division of labour; 
in other (E. hamata) the jaws are so monstrously lengthened in the 
worker-majors, that they are incapacitated from taking part in the 
labours which the worker-minors perform; and again, in others (E. erra- 
tica and E. vastator) , the difference is so great that the distinction of 
classes becomes complete, one acting the part of soldiers, and the other 
that of workers. The peculiar feature in the habits of the Eciton genus 
is their hunting for prey in regular bodies, or armies. It is this which 
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chiefly distinguishes them from the genus of common red stinging-ants 
(Myrmlca) , several species of which inhabit England, whose habit is to 
search for food In the usual Irregular manner. All the Ecltons hunt 
In large organised bodies; but almost every species has its own special 
manner of hunting. 

Eciton rapax. One of the foragers, Eciton rapax, the giant of its 
genus , whose -worker-majors are half-an-Inch in length, hunts in single 
file through the forest. There is no division into classes amongst its 
workers, although the difference In size Is very great, some being 
scarcely one-half the length "of others. The head and jaws, however, 
are always of the same shape, and a gradation in size is presented 
from the largest to the smallest, so that all are able to take part in 
the common labours of the colony. The chief employment of the 
species' seems to be plundering the nests of a large and defenceless 
ant of another genus (Formica).., whose mangled, bodies I have often 
seen in their possession, as they were marching away. The armies of 
Eciton rapax are never very numerous. 

Eciton legionis. Another species, E. legionis, agrees with E. rapax 
In having workers not rigidly divisible into two classes; but it is much 
smaller in size, not differing greatly, in this respect, from our common 
English red ant (Myrmlca rubra) , which It jalso resembles In colour. 
The Eciton legionis lives in open places, and was seen only on the 
sandy campos of Santarem. The movements of its hosts were, there- 
fore, much more easy to observe than those of all other kinds, which 
inhabit solely the densest thickets; its sting and bite y also, were less 
formidable than those of other species. The armies of E. legionis 
consist of many thousands of individuals, and move in rather broad 
columns. They are just as quick to break line, on being disturbed, 
and attack hurriedly and furiously any intruding object as the other 
Ecltons. The species is not a common one, and I seldom had good 
opportunities of watching Its habits. The first time I saw an army, 
was one evening near sunset. The column consisted of two trains of 
ants, moving In opposite directions; one train empty-handed, the other 
laden with the mangled remains of insects, chiefly larvae and pupae 
of' other ants. I had no difficulty in tracing the line to the spot from 
which they were conveying their booty: this was a low thicket; the 
Ecltons were moving rapidly about a heap of dead leaves; but as the 
short tropical twilight was deepening rapidly, and I had no wish to be 
benighted on the lonely campos, I deferred further examination until 
the next day. 

On the following morning, no trace of ants could be found near 'the 
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place where I had seen them the preceding day, nor were there signs 
of insects of any description in the thicket; but at the. distance of 
eighty or one hundred yards, 1 came upon the same army, engaged, 
evidentlyy on a razzia of a similar kind to that of the previous evening; 
but requiring other resources of their instinct, owing to the nature of 
the ground. They were eagerly occupied, on the face of an inclined 
bank of light earth, in excavating mines, whence, from a depth of eight 
or ten inches, they were 'extracting the -bodies of a bulky species of 
ant, of the genus Formica. It was curious to see them crowding round 
the orifices of the mines, some assisting their comrades to lift out 
the bodies of the Formic, and others tearing them in pieces, on 
account of their weight being too great for a single Eciton; a number 
of carriers seizing each a fragment, and carrying it off down the slope. 
On digging- into the earth with a small trowel near the entrances of 
the mines, I found the nests of the Formica, with grubs and cocoons, 
which the Ecitons were thus invading, at a depth of about eight inches 
from the surface. The eager freebooters rushed in as fast as I ex- 
cavated, and seized the ants in my fingers as I picked them out, so 
that I had some difficulty in rescuing a few entire for specimens. In 
digging the numerous mines to get at their prey, the little Ecitons 
seemed to be divided into parties, one set excavating, and another set 
carrying away the grains of earth. When the shafts "became rather 
deep, the mining parties had to climb up the sides each time they 
wished to cast out a pellet of earth; but their work was lightened 
for them by comrades, who stationed themselves at the mouth of the 
shaft, and relieved them of their burthens, carrying the particles, with 
an appearance of foresight which quite staggered me, a sufficient dis- 
tance from the edge of the hole to prevent them from rolling in again. 
All the work seemed thus to be performed by intelligent co-operation 
amongst the host of eager little creatures; but still there was not a 
rigid division of labour, for some of them, whose proceedings I watched, 
acted at one time as carriers of pellets, and at another as miners, and 
all shortly afterwards assumed the office of conveyors of the spoil. 

In about two hours, all the nests of Formless were rifled, though 
not- completely, of their contents,- and I turned towards the army of 
Ecitons, which were carrying away the mutilated remains. For some 
distance there were many separate lines of them moving along the 
slope of the bank; but a short distance off, these all converged, and 
then formed one close and broad column, which continued for some 
sixty or seventy yards, and terminated at one of those large termi- 
tariums already described in a former chapter as being constructed of 
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a material as bard as stone. The broad and column of 

moved up the steep sides of the hillock in a continued stream; many, 
which had hitherto trotted along empty-handed, turned to 
their comrades with their heavy loads, and the descended into 

a spacious gallery or mine, opening on the top of the termitarium. I 
did not try to reach the nest, which I supposed to lie at the bottom of 
the broad mine, and therefore in the middle of the base' of the stony 
hillock. 

Edton drepanophora. The commonest species of foraging ants are 
the Eciton hamata and E. drepanophora, two kinds which resemble 
each other so closely that it requires attentive examination to dis- 
tinguish them; yet their armies never intermingle, although moving 
in the same woods and often crossing each other's tracks. The two 
classes of workers look, at first sight, quite distinct, on account of the 
wonderful amount of difference between the largest individuals of the 
one, and the smallest of the other. There are dwarfs not more than 
one-fifth of an inch in length, with small heads and jaws, and giants 
half an inch in length with monstrously enlarged head and jaws, all be- 
longing to the same family. There is not, however, a distinct separa- 
tion of classes, individuals existing which connect together the two 
extremes. These Ecitons are seen in the pathways of the forest at all 
places on the banks of the Amazons, travelling in dense columns of 
countless thousands. One or other of them is sure to be met with in a 
woodland ramble, and it is to them probably, that the stories we read 
in books on South America apply, of ants clearing houses of vermin, 
although I heard of no instance of their entering houses, their ravages 
being confined to the thickest parts of the forest. 

When the pedestrian falls in with a train of these ants, the first 
signal given him is a twittering and restless movement of small flocks 
of plain-coloured birds (ant-thrushes) in the jungle. If this be dis- 
regarded until he advances a few steps further, iie is sure to fall into 
trouble, and find himself suddenly attacked by numbers of the ferocious 
little creatures. They swarm up Ms legs with incredible rapidity, each 
one driving its pincer-like jaws into his skin, and with the purchase 
thus obtained, doubling in its tail, and stinging with all its might; 
There is no course left but to run for it; if he is accompanied by natives 
they will be sure to give the alarm, crying "Tauoca!" and scampering at 
full speed to the other end of the column of ants. The tenacious insects 
who have secured themselves to his legs then have to be plucked off 
one by one, a task which is generally not accomplished without pulling 
them in twain, and leaving heads and jaws sticking in the wounds. 
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The errand of the vast ant-armies is plunder, as in the case of Eciton 
legionis; but from their moving always amongst dense thickets, their 
proceedings are not so easy to observe as in that species. Wherever 
they, move, the whole animal world is set in commotion, and every 
creature tries to get out of their way. But It is especially the various 
tribes of wingless insects that have cause for fear, such as heavy-bodied 
spiders, ants of other species, maggots, caterpillars, larvae of cock- 
roaches and so forth, all of which live under fallen leaves, or in decay- 
ing wood. The Ecitons do not mount very high on trees, and therefore 
the nestlings of birds are not much incommoded by them. The mode 
of operation of these armies, which I ascertained only after long- 
continued observation, is as follows. The main column, from four to 
six deep, moves forward in a given direction, clearing the ground of all 
animal matter dead or alive, and throwing off here and there, a thinner 
column to forage for a short time on the flanks of the main army, 
and re-enter it again after their task is accomplished. If some very 
rich place be encountered anywhere near the line of march, for ex- 
ample, a mass of rotten wood abounding in insect larvae, a delay takes 
place, and a very strong force of ants is concentrated upon it. The 
excited creatures search every cranny and tear in pieces all the large 
grabs they drag to light. It is curious to see them attack wasps' nests,. 
which are sometimes built on low shrubs. They gnaw away the papery 
covering to get at the larvae, pupae, and newly-hatched wasps, and 
cut everything to tatters, regardless of the infuriated owners which 
are flying about them. In bearing off their spoil in fragments, the 
pieces are apportioned to the carriers with some degree of regard to 
fairness of load: the dwarfs taking the smallest pieces, and the strong- 
est fellows with small heads the heaviest portions. Sometimes two ants 
join together in carrying one piece, but the worker-majors with their 
unwieldy and distorted jaws, are incapacitated from taking any part 
in the labour. The armies never march far on a beaten path, but seem 
to prefer the entangled thickets where it is seldom possible to follow 
them. I. have traced an army sometimes for half a mile or more, but 
was never able to find one that had finished its day's course and re- 
turned to its hive. Indeed, I never met with a hive; whenever the 
Ecitons were seen, they, were always on the march. 

I thought one day, at Villa Nova, that I had come upon a migratory 
horde of this indefatigable ant. The place was a tract of open ground 
near the river side, just outside the edge of the forest, and surrounded 
by rocks and shrubbery. A dense column of Ecitons was seen extending 
from the rocks on one side of the little haven, traversing the open 
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space, and ascending the opposite declivity. The length of the proces- 
sion was from sixty to seventy yards, and yet neither van nor rear 
was visible. All were moving in one and the same direction, except 
a few individuals on the outside of the column, which were running 
rearward, trotting along for a short distance, and then turning again 
to follow the same course as the main body. But these rearward move- 
ments were going on continually from one end to the other of the line, 
and there was every appearance of their being a means of keeping up 
a common understanding amongst all the members of the army, for 
the retrograding ants stopped very often for a moment to. touch one 
or other of their ownward-moving comrades with their antennae; 
a proceeding which has been noticed in other ante, and supposed to be 
their mode of conveying intelligence. When I interfered with the 
column or abstracted an individual from it, news of the disturbance 
was very quickly communicated to a distance of several yards towards 
the rear, and the column at that point "commenced retreating. All the 
small-headed workers carried in their jaws a little cluster 'of white 
maggots, which I thought, at the time, might be young larvae of their 
own colony, but afterwards found reason to conclude were the grabs 
of some other species whose nests they had been plundering, the 
procession being most likely not a migration, but a column on a 
marauding expedition. 

The position of the large-headed individuals in the marching column 
was rather curious. There was one of these extraordinary fellows to 
about a score of the smaller class; none of them' carried anything, in 
their mouths, but all trotted along empty-handed and outside the 
column, at pretty regular intervals from each other, like subaltern 
officers in a marching regiment of soldiers. It was easy to be tolerably 
exact in this observation, for their shining white heads made them 
very conspicuous amongst the rest, bobbing up and down as the column 
passed over the inequalities of the road. I did not see them change 
their position, or take any notice of their small-headed comrades 
marching in the column, and when I disturbed the line, they did not 
prance forth and show fight so eagerly as the others. These large- 
headed members of the community 1 have been considered by some 
authors as a soldier class, like the similarly-armed caste in Termites; 
but I found no proof of this, at least in the present species, as they 
always seemed to be rather less pugnacious than the worker-minors, 
and their distorted jaws disabled them from fastening on a plane 
surface like the sjdn of an attacking animal. I am inclined, however, 
to think that they may act, in a less direct way, as protectors of the 
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community, namely, as indigestible morsels to the flocks of ant-thrushes 
which follow the marching columns of these Ecitons, and .are the most 
formidable enemies of the species. It is possible that the hooked and 
twisted jaws of the large-headed class may be effective weapons of 
annoyance when in the gizzards or stomachs of these birds, but I 
unfortunately omitted to ascertain whether this was really the fact. 

The life of these Ecitons is not all work, for I frequently saw them 
very leisurely employed in a way that looked like recreation. When 
this happened, the place was always a sunny nook in the forest. The 
main 'column of the army and the branch columnSj at these times, were 
in their ordinaly relative positions; but, instead of pressing forward 
eagerly, and plundering right and left, they seemed to have been all 
smitten with a sudden fit of laziness. Some were walking slowly about, 
others were brushing their antennae with their fore-feet; but the 
drollest sight was their cleaning one another. Here and there an ant 
was seen stretching forth first one leg and then another, to be brushed 
or washed by one or more of its comrades, who performed the task 
by passing the limb between the jaws and the tongue, finishing by 
giving the antenna a friendly wipe. It was a curious spectacle, and 
one well calculated to increase one's amazement at the similarity 
between the instinctive actions of ants and the acts of rational beings, 
a similarity which must have been brought about by two different- 
processes of development of the primary qualities of mind. The actions 
of these ants looked like simple indulgence in idle amusement. Have 
these little creatures, then, an excess of energy beyond what is required 
for labours absolutely necessary to the welfare of their species, and 
do they thus expend it in mere sportiveness, like young lambs or 
kittens, or in idle whims like rational beings? It is probable that these 
hours of relaxation and cleaning may be indispensable to the effective 
performance of their harder labours, but whilst looking at them, the 
conclusion that the ants were engaged merely in play was irresistible. 

Etiton prazdator. This is a small dark-reddish species, very similar 
to the common red stinging-ant of England. It differs from all othefr 
Ecitons in its habit of hunting, not in columns, but in dense phalanxes 
consisting of myriads of individuals, and was first met with at Ega, 
where it is very common. Nothing in insect movement is more striking 
than the rapid march of these large and compact bodies. Wherever 
they pass all the rest of the animal world is thrown into a state of 
alarm. They stream along the ground and climb to the summits of 
all the lower trees, searching every leaf to its apex, and whenever they 
encounter a mass of decaying vegetable matter, where booty is plenti- 
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ful, they concentrate, like other Ecitons, all their forces upon ii, the 
dense phalanx of shining and quickly-moving bodies, as it spreads 
over the surface, looking like a flood of dark-red liquid. They soon 
penetrate every part of the confused heap, and then, gathering together 
again in marching order, onward they move. All .soft-bodied and 
inactive insects fall an easy prey to them, and, like other Ecitons, 
they tear their victims in pieces for facility of carriage. A phalanx 
of this species ? when passing over a tract of smooth ground, occupies 
$ space of from four to six square yards; on. examining the ants closely 
they are seen to move, not altogether in one straightforward direction, 
but in variously-spreading continguous columns, now separating a little 
from the general mass, now re-uniting with it. The margins of the 
phalanx spread out at times like a cloud of skirmishers from the flanks 
of an army. I was never able to find the hive of this species. 

Blind Ecitons. I will now give a short account of the blind -species 
of Eciton. None of the foregoing kinds have eyes of the facetted or 
compound structure such as are usual in insects, and which ordinary 
ants (Formica) are furnished with, but all are provided with organs 
of vision composed each of a single lens. Connecting them with the 
utterly blind species of the genus, is a very stout-limbed Eciton,, the 
E. crassicornis, whose eyes are sunk in rather deep sockets. This ant 
goes on foraging expeditions like the rest of its tribe, and attacks even 
the nests of other stinging species (Myrarica), but it avoids the 
light, moving always in concealment under leaves and fallen branches. 
When its columns have to cross a cleared space, the ants construct 
a temporary covered way with granules of earth, arched over, and 
holding together mechanically; under this the procession passes in 
secret, the indefatigable creatures repairing their arcade as fast as 
breaches are made in it. 

Next in order comes the Eeiton vastator, which has no eyes, although 
.the collapsed sockets are plainly visible; and, lastly, the Eciton erratica, 
in which both sockets and eyes have disappeared, leaving only a faint 
ring to mark the place where they are usually situated. The armies 
of E. vastator and E. erratica move, as far as I could learn, wholly 
under covered roads, the ants constructing them gradually but rapidly 
as they advance. The column of foragers pushes forward step by step, 
under the protection of these covered passages, through the thickets, 
and on reaching a rotting log, or other promising hunting-ground, pour 
into the crevices in search of booty. - 1 have trac'ed their arcades, occa- 
sionally, for a distance of one or two hundred yards; the grains of 
earth are taken from the soil over which the column is passing, and 
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are fitted together without cement It is this last-mentioned feature 
that distinguishes them from the similar covered roads made by Ter- 
mites, who use their glutinous saliva to cement the grains together. 
The blind Ecitons, working in numbers, build up simultaneously the 
sides of their convex arcades, and contrive, in a surprising manner, to 
approximate them and fit in the key-stones without letting the loose 
uncemented structure fall to pieces. There was a very clear division of 
labour between the two classes of neuters in these blind species. The 
large-headed class, although not possessing monstrously-lengthened 
jaws like the worker-majors in E. hamata and E. drepanophora, are 
rigidly defined in structure from the small-headed class, and act as 
soldiers, defending the working community (like soldier Termites) 
against all comers. Whenever I made a breach in one of their covered 
ways, all the ants underneath were set in. commotion, but the worker- 
minors remained behind to repair the damage, whilst the large-heads 
issued forth in a most menacing manner, rearing their heads and snap- 
ping their jaws with an expression of the fiercest rage and defiance. 

The armies of all Ecitons are accompanied by small swarms of a 
kind of two-winged fly, the females of which have a very -long ovi- 
positor, and which belongs to the genus Stylogaster (family Conopsidse) . 
These swarins hover with rapidly-vibrating wings, at a height of a 
foot or less from the soil over which the Ecitons are moving, and 
occasionally one of the flies darts with great quickness towards the 
ground. I found they were not occupied in transfixing ants, although 
they have a long needle-shaped proboscis, which suggests that conclu- 
sion, but most probably in depositing their eggs in the soft bodies 
of insects, which the ants were driving away from their hiding-places. 
These eggs would hatch after the ants had placed their booty in their 
hive as food for their young. If this supposition be correct, the Stylo- 
gaster would offer a case of parasitism of quite a novel kind. Flies 
of the genus Tachinus exhibit a similar instinct, for they lie in wait 
near the entrances to bees' nests, and slip their eggs into the food 
which the deluded bees are in the act of conveying for their young. 

LEAF-CARRYING ANT 

I will pass over the many other orders and families of insects, and 
proceed at once to the ants. These were in great numbers everywhere, 
but I will mention here only two kinds. We were amazed at seeiijg ants 
an inch and a quarter in length, and stout in proportion, marching in 
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single file through the thickets. ' These belonged to the species called 
DInoponera grandis. Its colonies consist of a small number of Indi- 
viduals, and are established about the roots of slender trees. It is a 
stinging species, but the sting is not so severe as in many of the 
smaller kinds. There was nothing peculiar or attractive in the habits 
of this giant among the ants. Another far more interesting species 
was the Saiiba (CEcodoma cephalotes). This ant is seen everywhere 
about the suburbs, marching to and fro in broad columns. From its 
habit of despoiling the most valuable cultivated trees of their foliage, 
it is a great scourge to the Brazilians. In some districts it is so abundant 
that agriculture is almost impossible, and everywhere complaints are 
heard of the terrible pest. 

The workers of this species are of three orders, and vary In size 
from two to seven lines; some idea of them may be obtained from 
the accompanying wood-cut. The true working-class of a colony Is 
formed by the small-sized order of workers, the worker-minors as they 
are called. The two other kinds, whose functions, as we shall see, are not 
yet properly understood, have enormously swollen and massive heads; 
in one, the head Is highly polished; in the other, it is opaque and hairy. 
The worker-minors vary greatly in size, some being double the bulk 
of others. The entire body is of very solid consistence, and of a pale 
reddish-brown colour. The thorax or middle segment is armed with 
three pairs of sharp spines; the head, also, has a pair of similar spines 
proceeding from the cheeks behind. 

In our first walks we were puzzled to account for large mounds of 
earth, of a different colour from the surrounding soil, which were 
thrown up in the plantations and woods. Some of them were very ex- 
tensive, being forty yards in circumference, but not more than two 
feet in height. We soon ascertained that these were the work of the 
Saiibas, being the outworks, or domes, which overlie and protect the 
entrances to their vast subterranean galleries. On close examination. I 
found the earth of which they are composed to consist of very minute 
granules, agglomerated without cement, and forming many rows ^of 
little ridges and turrets. The difference in colour from the superficial 
soil of the vicinity is owing to their being formed of the undersoil, 
brought up from a considerable depth. It is very rarely that the ants 
are seen at work on these mounds; the entrances seem to be generally 
closed; only now and then, when some particular work is going on, are 
the galleries opened. The entrances are small and numerous; In the 
larger hillocks it would require a great amount of excavation to get 
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at the main galleries; but I succeeded in removing portions of the dome 
in smaller hillocks, and then I found tliat the minor entrances con- 
verged, at the depth of about two feet, to one broad elaborately- worked 
gallery or mine, which was four or five inches in diameter. . ' 

This*habit in the Satiba ant of clipping and carrying away immense 
quantities of leaves has long been recorded in books on natural history. 
When employed on this work, their processions look like a multitude 
of animated leaves on the march. In some places I found an accumula- 
tion of such leaves, all circular pieces, about the size of a sixpence, 
lying on the pathway, unattended by ants, and at some distance from 
any colony. Such heaps are always found to be removed when the 
place is revisited the next day. In course of time I had plenty of oppor- 
tunities of seeing them at work. They mount the tree in multitudes, 
the individuals being all worker-minors. Each one places itself on 
the surface of a leaf, and cuts with its sharp scissor-like jaws a nearly 
semicircular incision on the upper side; it then takes the edge between 
its jaws, and by. a sharp jerk detaches the piece. Sometimes they let 
the leaf drop to the ground, where a little heap accumulates, until 
carried off by another relay of workers; but, generally, each marches 
off with the piece it has operated upon, and as all take the same road 
to their colony, the path they follow becomes in a short time smooth 
and bare, looking like the impression of a cart-wheel through the 
herbage. 

It is a most interesting sight to see the vast host of busy diminutive 
labourers occupied on this work. Unfortunately they choose cultivated 
trees for their purpose. This ant is quite peculiar to Tropical America, 
as is the entire genus to which it belongs; it sometimes despoils the 
young trees of species growing wild in its native forests; but it seems 
to prefer, when within reach, plants imported from other countries, 
such as the coffee and orange trees. It has not hitherto been shown 
satisfactorily to what use it applies the leaves. I discovered it only 
after much time spent in investigation. The leaves are used to thatch 
the domes which cover the entrances to their subterranean dwellings, 
thereby protecting from the deluging rains the young broods in the 
nests beneath. The larger mounds, already described, are so extensive 
that few persons would attempt to remove them for the purpose of 
examining their interior; but smaller hillocks, covering other entrances 
to the same system of tunnels and chambers may be found in sheltered 
places, and these are always thatched with leaves, mingled with granules 
of earth. The heavily-laden workers, each carrying its segment of leaf 
vertically, the lower edge secured in its mandibles, troop up and cast 



Henry Walter Bates 235 

their on the hillock; another relay of labourers place the 

leaYes in position,, covering them a layer of earthy granules, which 
are brought one by one from the soil beneath. 

The underground abodes of this wonderful ant are known to be very 
extensive. The Rev, Hamlet Clark has related that the Saiiba of 
Rio de Janeiro, a species closely allied to ours, has excavated a tunnel 
under the bed of the river Parafayba, at a place where it is as broad as 
the Thames at London Bridge* At the Magoary rice mills, near Par&, 
these ants once pierced the embankment of a large reservoir: the great 
body of water which it contained before the damage could 

be repaired. In the Botanic Gardens, at Para, an enterprising French 
gardener tried all he could think of to extirpate the Saiiba. With this 
object he made fires over some of the main entrances to their colonies, 
and blew the fumes of sulphur down the galleries by means of bellows, 
I saw the smoke issue from a great number of outlets, one of which 
was 70 yards distant from the place where the bellows were used. This 
shows how extensively the underground galleries are ramified. 

Besides injuring and destroying young trees by despoiling them of 
their foliage, the Saiiba ant is troublesome to the inhabitants from its 
habit of plundering the stores of provisions in houses at night, for 
it is even more active by night than in the day-time. At first I was 
inclined to discredit the stories of their entering habitations and carry- 
ing off grain by grain the farinha or mandioca meal, the bread of the 
poorer classes of Brazil. At length, whilst residing at an Indian village 
on the Tapajos, I had ample prodf of the fact. One night my servant 
woke me three or four hours before sunrise by calling out that the rats 
were robbing the farinha baskets. The article at that time was scarce 
and dear. I got up, listened, and found the noise was very unlike that 
made by rats. So I took the light and went into the store-room, which 
was close to my sleeping-place. I there found a broad column of Saiiba 
ants, consisting of thousands of individuals, as busy as possible, passing 
to and fro between the door and my precious baskets. Most of those 
passing outwards were laden each with a grain of farinha, which was, 
in some cases, larger and many times heavier than the bodies of the 
carriers. Farinha consists of grains of similar size and appearance to 
the tapioca of our shops; both are products of the same root, tapioca 
being the pure starch, and farinha the starch mixed with woody fibre, 
the latter ingredient giving it a yellowish colour. It was amusing to 
see some of the dwarfs, the smallest members of their family, stagger- 
ing along, completely hidden under their load. The baskets, which were 
on a high table, were entirely covered with ants, many hundreds of 
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whom were employed in snipping the dry leaves which served as lining. 
This produced the rustling sound which had at first disturbed us. My 
servant told me that they would carry off the whole contents of the 
two baskets (about two bushels) in the course of the night, if they 
were not driven off; so we tried to exterminate them by killing them 
with our wooden clogs. It was impossible, however, to prevent fresh 
hosts coming in as fast as we killed their companions. They returned 
the next night; and I was then obliged to lay trains of gunpowder along 
their line," and blow them up. This, repeated many times, at last 
seemed to intimidate them ? for we were free from their visits during 
the remainder of my residence at the place. What they did with the 
hard dry grains of mandioca I was never able to ascertain, and cannot 
even conjecture. The meal contains no gluten, and therefore would be 
useless as cement. It contains only a small relative portion of starch, 
and, when mixed with water , it separates and falls away like so much 
earthy matter. It may serve as food for the subterranean workers., 
But the young or larvae of ants are usually fed by juices secreted by 
the worker nurses. 

Ants, it- is scarcely necessary to observe, consist, in each species, of 
three sets of individuals, or, as some express it, of three sexes namely,, 
males, females, and workers; the last-mentioned being undeveloped 
females. The perfect sexes are winged on their first attaining the adult 
state; they alone propagate their kind, flying away, previous to the 
act of reproduction, from the nest in which they have been reared. This 
winged state of the perfect males and females, and the habit of flying 
abroad before pairing, are very important points in the economy of 
ants ; for they are thus enabled to intercross with members of distant 
colonies which swarm at the same time, -and thereby increase the vigour 
of the race, a proceeding essential to the prosperity of any species. 
In many ants, especially those of tropical climates, the workers, again, 
are of two classes, whose structure and functions are widely different. 
In some species they are wonderfully unlike each other, and constitute 
two well-defined forms of workers. In others, there is a gradation of 
individuals between the two extremes. The curious differences in struc- 
ture and habits between these two classs form an interesting, but very 
difficult, study. It is one of the great peculiarities of the Saiiba ant 
to possess three classes of workers. My investigations regarding them 
were far from complete; I will relate, however, what I have observed on 
the subject. 

When engaged in leaf-cutting, plundering f&rinha, and other opera- 
tions, two classes of workers are always seen. They are not, it is true, 
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very pfaarply defined in structure, for individuals of intermediate grades 
occur. AH the work, however, is done by the individuals which have 
small heads, whilst those which have enormously large heads, the 
worker-majors, are observed to be simply walking about, I could never 
satisfy myself as to the function of these worker-majors. They are 
not the soldiers or defenders of the working portion of the com- 
munity, like the armed class in the Termites, or white ants; for they 
never fight. The species has no sting, and does not display active 
resistance when interfered with. I once -imagined they exercised a sort 
of superintendence over the others; but this function is entirely un- 
necessary in a community where all work with a precision and regu- 
larity resembling the subordinate parts of a piece of machinery. I came 
to the conclusion, at last, that they have no very precisely defined 
function. They cannot, however, be entirely useless to the community, 
for the sustenance of an idle class of such bulky individuals would be 
too heavy a charge for the species to sustain. I think they serve, in 
some sort, as passive instruments of protection to the real workers. 
Their enormously large, hard, and indestructible heads may be of use 
in protecting them against the attacks of insectivorous animals. They 
would be, on this view, a kind of "pieces de resistance," serving as a 
foil against onslaughts made on the main body of workers. 

The third order of workers is the most curious of all. If the top of 
a small, fresh hillock, one in which the thatching process is going on, 
be taken off, a broad cylindrical shaft is disclosed, at a depth of about 
two feet from the surface. If this be probed with a stick, which may be 
done to the extent of three or four feet without touching bottom, a 
small number of colossal fellows will slowly begin to make their way 
up the smooth sides of the mine. Their heads are of the same size as 
those of class 2; but the front is clothed with hairs, instead of being 
polished, and they have in the middle of the forehead a twin ocellus, 
or simple eye, of quite different structure from the ordinary compound 
eyes, on the sides of the head. This frontal eye is totally wanting in 
the other workers, and is not known in any other kind of ant. The 
apparition of these strange creatures from the cavernous depths of the 
mine reminded me, when I first observed them, of the Cyclopes of 
Homeric fable. They were not very pugnacious, as I feared they would 
be, and I had no difficulty in securing a few with my fingers. I never 
saw them under any other circumstances than those here related, and 
what their special functions may be I cannot divine. 

The whole arrangement of a Formicarium, or ant-colony, and all 
the varied activity of ant-life, are directed to one main purpose: 
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the perpetuation and dissemination of the species. Most of the labour 
which we see performed by the workers has for its end the sustenance 
and welfare of the young brood, which are helpless grubs* The true 
females are incapable of attending to the wants of their offspring; 
and it is on the poor sterile workers, who are denied all the other 
pleasures of maternity, that the entire care devolves. What a wonder- 
fully-organised community is that of the ant! The -workers are also 
the chief in carrying out the different migrations of the colonies, 

wMch are of vast importance to the dispersal and consequent pros- 
perity of the species. The successful debut of the winged males and 
depends likewise on the workers.^ It is- amusing to see the 
activity and excitement which reign in an ant's nest when the exodus 
of the winged individuals is taking place. The workers clear the roads 
of eadt, and show the most lively interest in their departure, although it 
is highly improbable that any of them will return to the same colony. 
The swarming or exodus of. the winged males and females of the 
ant takes place in January and February, that is, at the 
commencement of the rainy season. They come out in the evening in 
vast numbers, causing quite a commotion in the streets and lanes. They 
are of very large size, the female measuring no less than two-and-a- 
quarter inches in expanse of wing; the male is not much more' than 
half this size. They are so eagerly preyed upon by insectivorous animals 
that on the morning, after their flight not an individual is to be seen, a 
few impregnated females alone escaping the slaughter to found new 
colonies. 

WHITE ANTS 

The surface of the campos is disfigured in all directions by earthy 
mounds and conical hillocks,, the work of many different species of 
white ants. Some of these structures are five feet high, and formed of 
particles of earth worked into a material as hard as stone; others axe 
smaller, and constructed in a looser manner. The ground is everywhere 
streaked with the narrow covered galleries which are built up by the 
insects of grains of earth different in colour from the surrounding soil, 
to protect themselves whilst conveying materials wherewith to build 
their cities for such the tumuli may be considered or carrying their 
young from one hillock to another. The same covered ways are spread 
over all the dead timber, and about the decaying roots of herbage, 
which serve as food to the white ants. An examination of these tubular 
passages or arcades in any part of the district, or a peep into one of 
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Above: A worker carrying a piece of leaf, carefully sawed off with its mandibles, back 
to the subterranean fungus gardens 

Below: The soldier umbrella ant, which is over an inch in length 
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the tumuli, reveals always a throng of eager, busy creatures. I be- 
came very much interested in these insects while staying at Santarem, 
where many circumstances favoured the study of their habits, and 
examined several hundred colonies in endeavouring to clear up obscure 
points in their -natural history. Very little, up to that date, had been 
recorded of the constitution and economy of their communities, owing 
doubtless to their not being found in northern and central Europe, and, 
therefore, not within reach of European observers. I will give a short 
summary of my observations, and with this we shall have done with 
Santarem and its neighbourhood. 

White ants are small, pale-coloured, soft-bodied insects, having 
scarcely anything in common with true ants, except their consisting, 
in each species and family, of several distinct orders of individuals or 
castes which live together in populous, organized communities. In both 
there are, besides the males and females, a set of individuals of no 
fully-developed sex, immensely more numerous than their brothers 
and sisters, whose task is to work and care for the young brood. In 
true ants this class of the community consists of undeveloped females, 
and when it comprises, as is the case in many species, individuals of 
different structure, the functions of these do not seem to be rigidly 
defined. The contrary happens in the Termites, and this perhaps shows 
that the organization of their communities has reached a higher stage, 
the division of labour being more complete. The neuters in these 
wonderful insects are always divided into two classes fighters and 
workers; both are blind, and each keeps to its own task; the one to 
build, make covered roads, nurse the young brood from the egg up- 
wards, take care of the king and queen, who are the progenitors of 
the whole colony, and secure the exit of the males and females, when 
they acquire wings and fly out to pair and disseminate the race: the 
other to defend the community against all comers. Ants and termites 
are also widely different in their mode of growth, or, as it is called, 
metamorphosis. Ants in their early stage are footless grabs, which, 
before they reach the adult state, pass through an intermediate quies- 
cent stage (pupa) inclosed in a membrane. Termites, on the contrary, 
have a similar form when they emerge from the egg to that which they 
retain throughout life; the chief difference being the gradual acquisition 
of eyes and wings in the sexual individuals during the later stages of 
growth. Termites and true ants, in fact, belong to two widely dis- 
similar orders of insects, and the analogy between them is only a 
general one of habits. The mode of growth of Termites and the active 
condition of their younger stages (larva and pupa) made the con- 
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stitution of their communities much more difficult of ' comprehension 
than that of ants; hence how many castes existed, and what sort of indi- 
viduals they were composed of, if not males and females, have always 
been puzzles to naturalists in the absence of direct observation. 

What a strange spectacle is offered to us in the organisation of 
these insect communities! Nothing analogous occurs amongst the 
higher animals. Social Instincts exist In many species of mammals and 
birds, where numerous individuals unite to build common habitations, 
as we see in the case of weaver-birds and beavers; but the principle 
of division of labour, the setting apart of classes of individuals for 
certain employments, occurs only in human societies in an advanced 
state of civilisation. In all the higher animals there are only two orders 
of individuals as far as bodily structure is concerned, namely, males 
and females. The wonderful part in the history of the Termites is, 
that not only is there a rigid division of labour, but nature has given 
to each class a structure of body adapting it to the kind of labour it 
has to perform. The males and females form a class apart; they do no 
kind of work, but in the course of growth acquire wings to enable them 
to issue forth and disseminate their kind. The workers and soldiers 
are wingless, and differ solely in the shape and armature of the head. 
This member in the labourers is smooth and rounded, the mouth being 
adapted for the working of the materials in building the hive ; in the 
soldiers the head Is of very large size, and is provided in almost every 
kind with special organs of offence or defence in the form of horny 
processes resembling pikes, tridents, and so forth. Some species do not 
possess these extraordinary projections, but have, in compensation, 
greatly lengthened jaws, which are shaped in some kinds as sickles, in 
others as sabres and saws. 

The course of human events in our day seems, unhappily, to make 
it more than ever necessary for the citizens of civilised and industrious 
communities to set apart a numerous armed class for the protection 
of the rest; In this nations only do what nature has of old done for 
the Termites. The soldier Termes, however, has not only the fighting 
instinct and function; he is constructed as a soldier, and carries his 
weapons not in his hand, but growing out of his body. 

Whenever a colony of Termites is disturbed, the workers are at first 
the only members of the community seen; these quickly disappear 
through the endless ramified galleries of which a Termitarium is com- 
posed, and soldiers make their appearance. The observations of 
Smeathman on the soldiers of a species inhabiting tropical Africa are 
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often quoted In books on Natural History, and give a very good idea 
of their habits. I was always amused at the pugnacity displayed, 
when, in making a hole in the earthy cemented archway of their covered 
roads, a host of these little fellows mounted the breach to cover the 
retreat of the workers. The edges of the rupture bristled with their 
armed heads as the courageous warriors ranged themselves in compact 
line around them. They attacked fiercely any intruding object, and 
as fast as their front ranks were destroyed, other filled up their places. 
When the jaws closed in the flesh, they suffered themselves to be torn 
in pieces rather than loosen their hold. It "might be said that this In- 
stinct is rather a cause of their ruin than a protection when a colony 
is attacked by the well-known enemy of Termites, the ant-bear; but 
it is the soldiers only which attach themselves to the long worm-like 
tongue of this animal, and the workers, on whom the prosperity of 
the young brood immediately depends, are left for the most part un- 
harmed. I always found, on thrusting my finger into a mixed crowd 
of Termites, that the soldiers only fastened upon it. Thus the fighting 
caste do in the end serve to protect the species by sacrificing themselves 
for its good. 

A family of Termites consists of workers as the majority, of soldiers, 
and of the King and Queen. These are the constant occupants of a 
completed Tennitarium. The royal couple are the father and mother 
of the colony, and are always kept together closely guarded by a de- 
tachment of workers in a large chamber in the very heart of the hive, 
surrounded by much stronger walls than the other cells. They are 
wingless and both immensely larger than the workers and soldiers. 
The Queen, when in her chamber, is always found in a gravid condition, 
her abdomen enormously distended with eggs, which, as fast as they 
come forth, are conveyed by a relay of workers in their mouths from 
the royal chamber to the minor cells dispersed throughout the hive. 
The other members of a Tennes family are the winged individuals: 
these make their appearance only at a certain time of the year, gen- 
erally in the beginning of the rainy season. It has puzzled naturalists 
to make out the relationship between the winged Termites and the 
wingless King and Queen. It has also generally been thought that the 
soldiers and workers are the larvae of the others; an excusable mistake, 
seeing that they much resemble larvse. I satisfied myself, after study- 
ing the habits of these insects daily for several months, that the winged 
Termites were males and females in about equal numbers, and that 
some of them, after shedding their wings and pairing, became Kings and 
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of colonies; also, that the soldiers and workers were indi- 
viduals arrived at their full growth without passing through 
the as their fertile brothers and sisters. 

A Termitarium, although of different shape, size, texture of materials, 
and built in different situations, according to the species, is always 

of a vast number of chambers and irregular iBtereommuni- 
galleries, built up with particles of earth or vegetable matter^ 

together by the saliva of the insects. There is no visible 
of or egress, the entrances being connected with covered 

roads, which are the sole means of communication with the outer world. 
The structures are prominent objects in all tropical countries. The very 
hillocks at Santarem are the work of many distinct species, each 
of which materials' differently compacted, and keeps to its own 
portion of the tumulus. One kind, Termes arenarius, on which these 
remarks are chiefly founded, makes little conical hillocks of friable 
structure, a foot or two in height, and is generally the sole occupier. 
Another kind (Termes exiguus) builds small dome-shaped papery 
edifices. Many species live on trees, their earthy nests, of all sises, 
looking like ugly excrescences on the trunks and branches. Some are 
wholly subterranean, and others live under the bark, or in the interior 
of trees: it is these two latter kinds which get into houses and destroy 
furniture, books, and clothing. All hives do not contain a queen and 
her partner. Some are new constructions, and, when taken to pieces, 
show only a large number of workers occupied in bringing eggs from 
an old overstocked Termitarium, with a small detachment of soldiers 
evidently told off for their protection. 

A few weeks before the exodus of the winged males and females a 
completed Termitarium contains Termites of all castes and in all 
stages of development. On close examination I found the young of 
each of the four orders of individuals crowded together, and apparently 
feeding in the same cells. The full-grown workers showed the greatest 
attention to the young larvss, carrying them in their mouths along the 
galleries from one cell to another, but they took no notice of the full- 
grown ones. It was not possible to distinguish the larvae of the four 
classes when extremely young, but at an advanced stage it was easy 
to see which were to become males and females, and which workers 
and soldiers. The workers have the same form throughout, the soldiers 
showed in their later stages of growth the large head and cephalic 
processes, but much less developed than in the adult state. The males 
and females were distinguishable by the possession of rudimentary 
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and eyes ls in size three 

of skin. 

Thus I think I made out that the soldier and worker are, like 

the males and females, distinct from the egg; they are not made so by 
a difference of food or treatment during their earlier stages, they 
never -become winged insects. The workers soldiers feed on decayed 
wood and other vegetable substances; I could not clearly ascertain 
what the young fed upon, but they are seen of all sizes, larva and 
huddled together in the same cells, with their heads converging 
towards the bottom, and I thought I sometimes detected the workers 
discharging a liquid from their mouths into the cells. The growth of 
the young family is very rapid, and seems to be completed within the 
year: the greatest event of Termite life then takes place, namely , the 
coming of age of the winged males females, and their exit from 
the hive. 

It is curious to watch a Termitarium when this exodus is taking 
place. The workers are set in the greatest activity, as if they were 
aware that the very existence of their species depended on the success* 
ful emigration and marriages of their brothers and sisters. They 'clear 
the way for their bulky but fragile bodies, and bite holes through the 
outer walls for their escape. The exodus is not completed in one day, 
but continues until all the males and females have emerged from their 
pupa integuments, and flown away. It takes place on moist, close 
evenings, or on cloudy mornings: they are much attracted by the lights 
in houses, and fly by myriads into chambers, filling the air with a loud 
rustling noise, and often falling in such numbers that they extinguish 
the lamps. Almost as soon as they touch ground they wriggle off their 
wings, to aid which operation there is a special provision in the struc- 
ture of the organs, a seam running across near their roots and dividing - 
the horny nervures. To prove that this singular mutilation 'was vol- 
untary, on the part of the insects, I repeatedly tried to detach the 
wings by force, but could never succeed whilst they were fresh, for 
they always tore out by the roots. Few escape the innumerable enemies 
which are on the' alert at these times -to devour them; ants, spiders, 
lizards, toads, bats, and goat-suckers. The waste of life is astonishing. 
The few that do survive pair and become the kings and queens of new 
colonies, I ascertained this "by finding single pairs a few days after the 
exodus, which I always examined and proved to be males and females, 
established under a leaf, a clod of earth, or wandering about under 
the edges of new tumuli. The females are then not gravid. I once 
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found a newly-married pair in a fresh cell tended by a few workers. 
The office of Termites in these hot countries is to hasten the de- 
composition of the woody and decaying parts of vegetation. In this 
they perform what in temperate latitudes is the task of other orders 
of insects. Many points in their natural history still remain obscure. 
We hse seen that there are males and females, which grow, reach the 
adult winged state, and propagate their kind like all other insects. 
Unlike others, however, which are always, each in its sphere, provided 
with the means of maintaining their own in the battle of life, these are 
helpless creatures, which, without external aid, would soon perish, en- 
tailing the extinction of their kind. The family to which they belong 
is therefore provided with other members, not males or females, but 
individuals deprived of the sexual instincts, and so endowed in body 
and mind that they are adapted and impelled to devote their lives for 
the good of their species. But I have not explained how these neuter 
individuals, soldiers and workers, come to be distinct castes. This is 
still a knotty point, which I could do nothing to solve. Neuter bees 
and ante are known to be undeveloped females. I thought it a. reason- 
able hypothesis, OH account of the total absence of intermediate indi- 
viduals connecting the two forms, that worker and soldier might be 
in a similar way female and male whose development had been in 
some way arrested. A French anatomist, however, M. Lespes, believes 
to have found by dissection imperfect males and females in each of 
the castes. The correctness of his observations is doubted by com- 
petent judges; if his conclusion be true, the biology of Termites is 
indeed a mystery. 
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ONE OF THE GREATEST AKB LEAST BECOMPENSED OF BOTANICAL EXPLORERS. 

was Yorkshire-born Richard Spruce. Spruqe spent his early years in 
and around Ganstfaorpe, in the moors country. It was while going to 
and from his Latin and Greek lessons, taught him by a local scholar, 
that the young Spruce used to pass over the moors; and there he fell 
in love with the green enchantment of plants. In botany he was self- 
taught. A mathematics tutor for a short period at the Collegiate 
School of York, he turned from teaching to botany. In 1844, at the 
age of twenty-seven, he was sent with a mere subsistence to Spain, 
where for two years he collected plants in the Pyrennes. An elaborate 
work, The Musd and Hepaticae of the Pyrennes, established him as 
an excellent plant-collector and systematic botanist. Unable to find 
a place on a museum staff, he accepted the suggestion of Sir William 
Hooker and undertook a botanical exploration of the Amazon. Peasant- 
poor, Spruce was to finance the expedition by selling the duplicates of 
Ms plant collections. He sailed for Para, Brazil, on June 7, 1849. 

For seventeen years, sometimes in company with Wallace and Henry 
Bates, but mostly alone except for the companionship of Indians 
Richard Spruce thoroughly explored the rivers of the Amazon and the 
Negro. It was when he was finally settled in the Upper Amazon in 
the mission-village of Tarapoto that he received a commission from 
Her Majesty's Secretary of State for India to proceed to Ecuador and 
there collect the seeds of the quinine tree, with the object of sending 
them over to India where the British Government planned to create 
quinine plantations. Spruce went to Ecuador through the green hell 
of its boiling rivers, up over the Andes into the forests on its western 
side. There, during the years 1858-1859, he collected the seedlings of 
the red-bark tree. So careful his preparations, the quinine seeds 
weathered a trip half way around the world to arrive safely in India. 
In 1860 the first quinine seedlings ever to leave America were planted 
around Kacheri, the kingdom of Kandy, in the confines of the province 
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of TJvah. The trees did well* but the species was poor in quinine 
alkaloids* 

After this, Spruce returned to England, where he received an annual 
pension from his most grateful government, and an honorary doc- 
tort degree from The Imperial German Academy. The years in the 
had taken their toll, and Spruce lived out the rest of his life, 
half crippled, in a one-room cottage at Wellburn in Yorkshire. Had 
he able to write his own book, later edited by Wallace from 

letters, and published as Notes of a Botanist on the Amazon 
Andes s Spruce might have written one of the greatest works on 
America, He died in 1893. His name, said a local obituary in 
dismissal^ is "commemorated by the moss Sprvcea. 

VOYAGE TO THE RIO * 

Rarely is there perfect silence on the banks of the Amazon. Even 
in the heat of the day, from 12 'to 3 o'clock, when birds -and beasts 
hide themselves in the recesses of the forest, there is still the hum of 
busy bees and gaily-coloured flies, culling sweets from flowering trees 
line the shore, especially from certain Ingas and allied trees ; and 
with fading twilight (6% P.M.) innumerable frogs in the shallows and 
among the tall grasses chaunt forth their Ave Marias, sometimes simu- 
the chirping of birds, at others the hallooing of crowds of people 
in a distant wood. About the same hour the carapana (mosquito) 
begins its night-enduring song, more annoying to the wearied voyager 
than even the wound it inflicts. There are, besides, various birds which 
sing, at intervals ? the night through, and. whose names are uniformly 
framed in imitation of their note; such are the acurau, the murucututu 
a sort of owl and the jacuratu, whose song is peculiarly lugubrious.- 
A sort of pigeon, which is heard at 5 o'clock in the morning, is called, 
is supposed to say, "Maria, jd he dial" ("Mary, it is already day I'*) 
a name which reminded one of lf Milk the cow clean, Katey!" .a 
Yorkshire appellation of the stockdove. Among the birds which most 
amused me with their note by day were the "Bern te vi!" ("I saw thee 
well!") and the "Joa& corta pdo!" ("John, cut the stick!"). 



* Notes of a Botanist on the Amazon and Andes by Richard Spruce. London, 



247 

1 one night much amused the sailors by inquiring what bird it was 
that was making a croaking noise in an opposite cacoal. It was not a 
bird, they said, but a small quadruped, the size of a rat, which had its 
abode in the cacoals and lived on the fruit. It is one of the animals 
specially resorted to by the Indian payes or wizards, and great impor- 
tance is attached to its replies, which are merely a repetition of its note 
written Toro by the Brazilians, but sounding almost like the French 
trou for an affirmative, and perfect silence for a negative. I was in 
my turn diverted by one of the crew holding a conversation with the 
Toro, whereof what follows is a nearly literal translation. 

"Your worship sings very sweetly all alone by night in the cacao 
tree!" "Tbrtf/ Tar6!" 

"Your worship seems to be enjoying your supper on the delicious 
cacao!" "TorS/ Toro/-" 

"Will your worship tell me if we are to have a favourable wind in 
the morning?" Toro respondeth not. 

"Your worship, do. me the favour to say if we shall arrive at Obidos 
to-morrow?"' Again no reply. 

"Your worship may go to the devil" An insult of which Toro taketh 
not the least notice; and so ends the dialogue, the Indian being too 
angry to interrogate further. . 

When lying-to for a wind I obtained a few plants unobserved, or 
left ungathered, the preceding year; and when slowly beating against 
the strong current in the Strait of Obidos, I twice swam on shore to 
gather a stout Mhnoseous twiner that adorned the banks for miles with 
its thick spikes, a foot long, of minute pale yellow flowers. 

Obidos seems unlucky for travellers. Here Spix and Martins had 
been delayed to repair their helm, thirty years before; and we our- 
selves had scarcely embarked, early in the morning of the 15th, when 
our boat took the .ground in a stony place, and the ironwork of the helm 
was broken by the shock. It took a smith the whole day to repair it, 
and it. was not until 10 of the following morning that we got it fas- 
tened on and again set forth on our voyage. 

Above Obidos, we began to meet with vast numbers of alligators. 
When anchored on the night of the 16th in the still bay at the mouth 
of the Trombetas, we were surrounded, by them, mostly floating nearly 
motionless on the water and only distinguishable from logs by the 
undulations of the back. Their grunt is something like what a pig 
might make with his mouth shut; our people imitated it, and thus drew 
several of them quite near us, but I did not care to waste powder and 
shot on them. The following morning, coasting slowly along a low 
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muddy shore, we saw a multitude of them large and small put off 
from land into deep water at our approach. 

The female alligator of the Amazon piles up her tough-coated eggs, 
the sise of swan's eggs, to the number of from forty to sixty, and covers 
them with dead leaves and other rubbish, so that the pile or nest looks 
Ike a small haycock. One morning the people of M. Gouzennes's 
cuberta went on shore to collect firewood, and as they ran along in 
Indian file they passed close to an alligator sitting on her nest. She 
took no notice of them, but the hindmost man called out to M. Gou- 
.lennes on board the cuberta, which was lying close inshore, and pointed 
her out to him. M. Gouzennes then fired twice on her with ball ; but 
although hit each time the only effect was to make her turn round on 
her nest and look very angry. This is the only instance that has fallen 
under my own observation of the alligator incubating, but I have often 
heard it spoken of as a fact. 1 

It took us ten days to reach Villa Nova from Obidos, although the 
distance is only 95 miles; for there was seldom any wind beyond the 
squalls preceding thunderstorms, and those, rarely blew in the right 
direction; and it was very slow and very hard work for a couple of 
"paddles to make head in our heavy craft against the current of the 
Amazon. The river was at its lowest, and had receded from the forest- 
margin, leaving in some places a bare sandy or muddy beach, so broad 
that I could barely walk to the farther side of it and back whilst our 
breakfast or dinner -was being cooked; and then I rarely found anything 
in flower besides Mimosa asperata, and two or- three common river-side 
Ingas and Myrtles. All we could do, therefore, was to lie under the 
toldo and doze dr read our books and old' newspapers. 

The whole coast from Obidos to Villa Nova is flat and uninteresting, 
until a little below the latter town its tameness is somewhat relieved 
by a lowish wooded ridge, called Os Parenting, running close by the 
right bank. This ridge is the eastern limit of the new Province of 
Amazonas, which extends westward to the Peruvian frontier. Accord- 
ing to Baena (I.e. p. 230) the Jesuit missionaries founded a village of 



1 In ascending one of the rivers of Guayaquil in a boat with two men, we came 
to where a bit of earth-cliff had fallen in and had left exposed at the top a deposit 
of alligator's eggs. One of the men picked out a couple of eggs and dashed them 
on the water. They broke with the shock, and out of each darted a fully-hatched 
alligator and dived out of sight. I never saw a finer example of instinct, or in- 
herited reason, being called into play at the very moment of a creature's coming 
into the world. 
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Indians of the tribe Parenting on the flat top of the hill; but it did not 
last long, for the neophytes revolted against their teachers, burnt all 
the houses, razed the church, and buried the bells. Local tradition as- 
serts that those subterraneous bells may still be heard to ring every 
Christmas Eve. It was late in the evening of the 24th when we reached 
Villa Nova. We found it a miserable-looking town, the houses going 
sadly to ruin; and there was but a single small vessel in the port. It 
stands on a small bay, skirted by a lowish cliff, upon which are piled 
blocks of diorite, like those of Santarem. We went on shore and visited 
the Vicar "Padre Torquato," the celebrated story-teller of Prince 
Adalbert's Vovage up the Xingu. We found him a young man cer- 
tainly under forty good-looking and rosy exceedingly courteous in 
his manners, but delighting wonderfully to hear himself talk, and 
therefore not unlikely to be led into the relation of marvellous tales, 
as true y although himself sceptical respecting them. He seemed highly 
flattered to hear that the Prince had made mention of him in his travels. 

We had passed below Villa Nova at least three outlets of the Ramos; 
but we entered it, a few miles above the town, by a channel called the 
Limoes,- along which there was a scarcely perceptible current towards 
the Amazon. We expected to be detained only a few days in the Ramos, 
whereas, as it happened, we spent an entire month there. In that time 
I might have made many interesting observations respecting the great 
country of Guarana and Pirarucu, had I not unfortunately been taken 
ill soon after entering it. We passed the night of October 29 at a great 
bend of the river, and being wishful to determine its position by 'an 
astronomical observation, I lay all night outside the cabin for that' 
purpose a thing I had done many times on the Amazon without 
taking any harm from it; but the night was very cloudy, and so much 
dew was deposited that in the morning my blanket was soaked, which 
brought on an attack of fever; and although it abated in three or four 
days, I did not fairly recover from it until I got out again into the 
broad Amazon. During our stay in the Ramos, we had constantly 
heavy night-dews, whereas on the Amazon the dews were none or 
scarcely perceptible. This is doubtless owing to the breezes which 
sweep up the Amazon, but in narrow channels like the Ramos are 
reduced to light puffs blowing in no settled direction. I say "narrow/ 1 
compared to the breadth of the main river, although I estimated the 
breadth of the Ramos at from 400 to 600 yards. . . . 

As we slo ,viy ascended the Ramos, we came at every few miles on 
a sitio or clearing, consisting of one, two, or three houses, tenanted by 
people of mixed race. The adult males were nearly all absent, either 
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in the or collecting turtle oil on the Amazon. Many of 

were debtors of M. Gouzennes, but his agent, Gustavo, 

could get nothing from but promises to have the payment ready 

by the time of his return voyage. On the 3rd of November we reached 

a sitio called "As Barreiras" (The Cliffs), consisting of two houses 

perched on the top of a cliff of sandy clay on the right bank. Here the 

were actually occupied in catching and preserving fish for M. 

Gouzeimes in a lake called Lago das Gar^as, lying on the opposite side 

of the river; and we had to wait until it should be dry enough to be 

embarked, which detained us for twelve days. 

The which lie thickly on both sides of the Ramos are all richly 

stored with fish. In the height of the dry season, when the water of 
the lakes is low, numbers of fishermen resort to them for the purpose 
of taking pirarueu; including not only all the available population of 
the Ramos, but also fishing-parties from places as far distant as Para 
Macapa. When I had somewhat recovered from my sickness, I 
managed to reach the Lago das Garas; to do which I had to thread a 
marrow track above three miles long through thick forest, consisting 
chiefly of wild Cacao trees, Bertholletias, and Urucurl palms (Attalea 
spedosa, Mart.) . I found the lake nearly circular, of about a mile in 
dameter ? and several fishing-parties were at work on it. The general 
sleeping apartment was a large palm-leaf shed erected on poles in the 
lake, at a sufficient distance from shore to secure it from the visits of 
carapan&s. This contrivance is resorted to on all the lakes, which are 
abominable places for plague of every description. 

1 was disappointed not to observe a single plant in the lake, save 
the rank grasses around the margin; but alligators were floating on 
the water in almost countless numbers, resembling so many huge black 
'gfcones or logs. What we had seen in the Amazon of these reptiles was 
as nothing compared to their abundance in the Ramos and its adjacent 
lakes, I can safely say that at no instant during the whole thirty days 
were we without one or more alligators in sight, when there was light 
enough to distinguish them; and we might hear their snorting or grant- 
ing all the night through. Alligators sometimes take the bait intended 
for pirarucu, and the line is strong enough to hold them. One morning 
at early dawn our men espied a young alligator about 7 feet long fast 
asleep in a shallow bay -close by where our boat was moored. He lay 
with his head in the mud, and only the end of his tail sticking out of 
the water. They got a stout pole and drove it at him with their united 
force; whereon he whisked round too nimbly for his assailants to spring 
out of the way, spirted a shower of mud over them, and dived away. 
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For a description of the piranicii I must refer to the writings of 
the naturalists who preceded me. It is the monarch of the fishes of the 
Amazon, and one of the finest fresh-water fishes in the world. When 

full-grown it measures 6 to 8 feet long, weighs from 60 to 100 pounds, 
and yields about one-third that weight of dried fish. When fresh it 
is capital eating, although scarcely -equal to salmon, with the exception 
of the lower part of the belly (called the ventrexa) , which being cut 
from the newly-caught animal and roasted on a spit over a brisk fire f 
is one of the choicest morsels I ever tasted; and although I call it "a 
morsel/ 1 it is a meal for three. It is, in fact, half luscious fat; and a 
notable character of most Amazon fishes is their excessive plumpness, 
which renders the broth made by boiling them quite as delicious as the 
fish itself. An Amazonian would actually as soon think of throwing 
away the fish as the water in which it had been boiled! 

During the night of the 5th our Yuma- Indian gave us the slip, and 
took with him our montaria, the captain's cup, and the Mamaluco's 

cutlass, bow and arrows, hooks and lines, looking-glass and frying-pan. 
His tribe, like their near neighbours the Muras, are renowned for 
craftiness and pilfering. He had been on bad terms with the Mamaluco 
throughout the voyage, and took this way of revenging himself, as also 
of escaping to the freedom of his native forests, which were not far 
distant. We had now but one sailor left, the Mamaluco, who, spite of 
his crabbed disposition, worked well when not under the influence of 
cachaga a thing which happened to him. two or three times during the 
voyage, when he profited by my temporary absence to help himself 
from my demijohn; but his worn, dissipated look bore witness to 
habitual devotion to the fiery liquid. He was a bit of a philosopher 
in his way, and used to amuse me with his cynical views of life, that 
showed him to be as completely desilluswnne as any man about town, 
or" even as Ecclesiastes himself. One evening he lay on deck watching 
a cockroach, as it struggled to release itself from its old coat, and at 
length emerged weak and tottering, but still clean, ' white, and new 
to look at; whereupon our Jacques moralised after this fashion. "How 
is it," he said, "that almost every animal except man renews its youth 
and beauty at stated seasons? . Birds moult their plumage snakes 
slough their skins even this despicable little bicho, the cockroach, 
casts off its old covering and all come forth bright and beautiful 
as in the days of their youth; but we" (casting his eyes on his brown 
wizened hand) "grow uglier and more discoloured every year, and 
the same skin in which we were born must serve unto our dying day !" 
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The Yuma was a lazy fellow, and we should not have missed him 
much, had he not taken away the montaria, which was very useful for 
and shooting trips, and for landing at any time ^when it was 
impossible or inconvenient to -take the larger boat close Inshore. 

Within of. our station at the Barreiras was the mouth of a 

considerable river', the Mauhe, upon which, at a distance of thirty 

hours' Journey in a montaria, there stands the town of Luzea, anciently 

dos Mauhfa, or Tillage of the Mauhe Indians. . . . Although 

was not to be found on any published map in 1851, it was a place 

of growing importance, and boasted of a church and chapel, with a few 

shops and several white residents. It was founded by the Portuguese 

in 1800, with 243 families of Mauhe and Mundrucu Indians, the 

government furnishing them with iron tools and building them a church. 

In the population already amounted to 1627 souls, of whom 118 

were whites. The progress of Luzea has been entirely owing to its being 

the great centre of the cultivation of Guarana, of which there are 

large plantations called guaranals near the town, as also higher up the 

and -on the Canoma; and near the head of those streams the 

plant is said to grow wild. 

** 

I afterwards saw the plant cultivated on the Rio 'Negro,, where I 
drew up a description and prepared specimens of it. 

The Guarana jilant (Paullinia Cupana, Humb. and Bonpi, of the 
natural order Sapindacese) is a stout twiner, whose scandent pro- 
pensities are kept down in cultivation, so as to reduce it to a compact 
bush with sinuous entangled branches, The leaves are pinnate, of 
five leaflets, each nearly half a foot long, oval, and coarsely serrated. 
The racemes have small white flowers set on them in clusters, and in 
fruit are pendulous. The fruits are about an inch and a half long, 
pear-shaped, with a short beak, yellow, passing to red at the point; and 
they enclose a single black shining seed about three-quarters of an 
inch in diameter, half-enveloped in a white cup-shaped aril. 

The fruit is gathered when fully ripe, and the seeds are picked out 
of the pericarp and aril, which dye the hands of those who perform 
the operation a permanent yellow. The seeds are then roasted, pounded, 
and made up into sticks, much in the same way as chocolate, which 
they somewhat resemble in colour. In 1850 a stick of guarana used 
to weigh from one to two pounds, and -was sold at about one milreis 
(=2s. 4d.) the pound at Santarem; but at Cuyaba, the centre of the 
gold and diamond region, it was worth six or eight times as much. 
The usual form of the sticks was long oval or subcylindrical ; but in 
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Martins *s time (1820) guarana was "in panes ellipticos vel globosos 
formatum"; and Mr. Hisiop had seen it made up into figures of birds, 
alligators, and other animals. The intense bitterness of the fresh seed 
is dissipated by roasting to a much greater extent than it is in coffee, 
and a slight aroma is acquired. The essential ingredient of guarana, 
as we learn from the investigations of Von Martius and his brother 
Theodore, is a principle which they have called guaranine, almost 
identical in its elements with theine and caffeine, and possessing nearly 
the same properties. Guarana is prepared for drinking by merely 
grating a small portion say a tablespoonful into, cold water, and 
adding an equal quantity of sugar. It has a slight but peculiar and 
rather pleasant taste, and its properties are much the same as those 
of tea and coffee, being slightly astringent, and highly stimulating to 
the nervous system. It has had the reputation of a powerful remedy 
against diarrhoea, but I never found it so, although I have tried it 
largely, both on myself and other people. The general notion, however, 
is that guarana is a preventive of every kind of sickness, and especially 
of epidemics, rather than an antidote against any; and Martius says 
of it "pro panacea peregrinantium habetur."' Its immoderate use relaxes 
the stomach and causes sleeplessness precisely the same effects as 
result from the abuse of tea and coffee. 

On the 15th of November we got our dried fish on board and bade 
farewell to the Barreiras, to my very great joy; for I began to weary 
of the long delay, and of the monotonous vegetation of the Ramos at 
that season, to say nothing of the stifling heat, the rains, and the plague 
of stinging insects. Most of the trees had gone out of flower, and of 
these that were still blooming, two species of Inga formed a continuous 
fringe wherever the shores were low, and we saw afterwards the same 
species growing in the same along the main Amazon. On the evening 
of the 17th we reached a new sitio, opened a few weeks previously by 
a Captain Pedro Macedo from Saraca, for the purpose of fabricating 
Seringa or india-rubber, the tree having been found to exist in consider- 
able quantity on the Ramos. A large space had been cleared of trees, 
and there the necessary huts had been erected, and a few vegetables 
planted, such as pumpkins, watermelons, and cabbages. We found 
Captain Pedro intelligent and hospitable, and were glad to accept 
his invitation to join him at supper and breakfast on game caught 
in his seringal, including wild pig or peccary, curassow, and Macaco 
barrigudo or Big-bellied Monkey (Lagothrix Humboldtii). I had 
hitherto rarely tasted monkey, and I thought this one rather insipid; 



The Green Warld of the Naturalists 

but I learned afterwards to consider It the most savoury of its tribe, 
and to bold myself fortunate whenever I had one to put In the pot. 
After breakfast he led us into the forest, and showed us the Seringa 
and the mode of collecting and fabricating the rubber. A track 
had cut to each tree, and also to adjacent flats of Unicuri palm 

(Attalea excelsa), which, curiously enough, is almost invarabiy found 
growing near the Seringa, and whose fruit is considered essential to 
the proper preparation of india-rubber. A stout liana is wound round 
the trunk of each Seringa tree, beginning at the base and extending 
upwards about as high as a man can reach, and making in this space 
two or three turns. It supports a narrow channel made of clay, down 
which the milk flows as it distils from the wounded bark, and is received 
into a small calabash deposited at the base. Early in the morning a 
man starts off into the forest, taking with Mm a tergado and a large 
(called a cuyamboca) suspended by a liana handle so as 
to form a sort of pail, and visits in succession every Seringa tree. 
With Ms ter^ado he makes sundry slight gashes in the bark of each 
tree, and returning to the same in about an hour, he finds a quantity 
of milk in the calabash at its foot, which he transfers to his cuyamboca. 
The milk being collected and put into large shallow earthenware 
pans, other operators have meanwhile been filling tall, narrow-mouthed 
Caraipe pots with the fruits of the Urucurl palm and setting them 
over brisk fires. The smoke arising from the heated Unicuri is very 
dense and white; and as each successive coating is applied to the mould 
which is done by pouring the milk over it, and not by dipping it 
into the milk the operator holds it in the smoke, which hardens the 
milk in a few moments. 

** 

Above the mouth of the Mauhe there was no perceptible current in 
the Ramos. The water was very warm, and so thick with the slime of 
decomposed Conferva as to.be very unwholesome. We were told by 
parties of Indians whom we met, that the upper mouth was still 
closed, and that consequently we should be unable to get out into the 
Amazon. But on the 18th the water, although still unchanged in 
colour, began to run a little; and several small grass-islands and 
branches of trees passed us, indicating that some force was in action 
above. When day broke on the following morning, the water had 
taken a yellow tinge, and as we proceeded on our voyage several 
masses of scum floated by us, and the current began to run strong. 
There was now no doubt that the waters of the Amazon had entered 
the Ramu-urumugana, as the Indians call the inlet of the Ramos; 
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and towards night of the same day we had fuller proof of it, in 
occasional sudden influxes of water, converting the whole river into 
whirlpools. On the evening of the 19th, our one sailor was hauling 
by a rope, along a narrow strip of sand left bare in the middle of 
the river, and we on board were aiding with poles, when a sudden 
irruption of water flooded the sandbank, dragged the man into deep 
water and nearly drowned him before he could extricate himself from 
the rope, and whirled the canoe round I suppose a hundred times. We 
were drifting rapidly downwards, spite of all our exertions, and in 
continual danger of thumping against the side or on some sandbank, 
when fortunately a breath of wind sprang up, and although it did 
not last more than ten minutes, it sufficed to put us nearly across the 
river, and into comparatively still water. 

The meeting of the cooler waters of the Amazon and the heated 
waters of the Ramos had an extras-ordinary effect on the fish, which 
floated on the surface quite benumbed and supefied, so that we caught 
as, many of them as we liked with our hands. On the 19th we had 
fresh fish in superabundance, and we salted down as many pescadas 
a delicate fish, the size of a large trout as served us for ten days 
afterwards. This phenomenon takes place every year, not only in the 
Ramos, but in many other periodically-closed channels of the Amazon ; 
but I had not been previously informed of it, and therefore had not 
ascertained the temperature of the water of the Ramos before it became 
mixed with that of the Amazon, as I ought to have done. 

On the 21st we reached a group of three houses, called "As Pedras," 
on account of several large blocks of volcanic rock lying on the river- 
bank. Here we were told that the Amazon had burst into the Ramos 
on the 18th, with a noise which was distinctly heard, although at a 
distance of nearly a day's journey; and that a montaria attempting to 
pass on the 20th had been split by the force of the current; which 
still ran so strong in the Ramu-urumu$ana that there was no possibility 
of our getting into the Amazon, unless we were content to wait some 
days for the Ramos to fill, or could procure the assistance of three or 
four men for the dangerous pass. We chose the latter alternative, 
and until the men could be found I occupied myself in examining the 
surrounding vegetation, which I found of the same monotonous char- 
acter as that of the rest of the Ramos. 

On the morning of the 23rd we left the Pedras, having obtained a 
promise of assistance on the following day to pass the mouth of the 
Ramos, from a brother of the half-drowned man. There was no wind 
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to aid us, and our progress was very slow against the swift current. 
It was night when we reached a place where the water ran too furiously 
to' be stemmed, about a mile distant from the mouth, which we could 
see very plainly. Here we anchored on the right bank, adjacent to a- 
broad sandy delta, that would soon be deep under water. After supper 
I started with Gustavo to explore the passage by the dim starlight; 
and after rounding or floundering through a good many pocinhos 
("little wells," as the lagoons left in the sand are called), we reached 
. the mouth. Here we found the waters of the Amazon entering with a 
force and a noise truly formidable, and ploughing through the sand 
in such a manner as to make a wall on each side of 15 feet high, from 
which the increasing torrent was every moment tearing huge masses 
and 'thus widening its bed. The, grey sand and the water were so 
Dearly of a colour, that it was with cautious steps we approached the 
edge of the treacherous cliff and ventured to look over. And what saw 
we at the foot, creeping gently along, and apparently about to ascend? 
A troop of tigers! Involuntarily we each seized an arm of the other 
and fled with no tardy steps; for not only were we unarmed, but 
entirely unclothed. We had run a very few paces when I stopped. 
"Impossible those should be Ongas," said I, "in such a place; they 
must be waterfowl, and probably Gargas Reaes (Royal Herons)." 
Reassured by this reflection, I again approached the bank a little lower 
down, and then saw clearly that the objects of our alarm were 
enormous masses of thick scum now gliding smoothly along, now 
whirling round by some violent eddy. I called my companion to my 
side, and we both indulged in a hearty laugh at our late fright. We 
saw enough, however, of real danger to make us apprehensive about 
our journey of the morrow. 

On the following morning, after waiting for some hours in vain 
for the promised aid, we resolved to attempt alone the perilous passage. 
It is impossible for any one to travel much on those rivers without 
acquiring something of the practice of navigation, and King and I 
had constantly taken the helm for more than half the day. We were 
indeed heartily sick of the protracted voyage, and glad to do anything 
in our power to accelerate it. On this occasion the strong cable of the 
anchor was secured to the foremast, and carried on shore to serve as 
a hauling-line, King and the Mamaluco yoking themselves to it; while 
I took the helm, and Gustavo stood in the prow with a pole. So long 
as there was water deep enough to float our vessel within five or six 
yards of the side we got on well enough; but when we were obliged to 
put out a little farther the current was too strong for our united 
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force, and we were in great danger of being carried away. We toiled on 
until noon, making very little headway, and as it began to be exces- 
sively hot, we allowed the boat to take the ground, and resolved to 
wait until the air became cooler. In the interval we occupied ourselves 
in cooking our dinner, and were just aboot to fall on our boiled 
pirarueu, when a canoe came up, containing our friend of the Pedras, 
with two stout Indians and two boys. We made a hasty meal and by 
2 o'clock were again under way. The additional hands having been 
placed to the hauling-line ? we could now stand out more into the 
middle, where the stream ran fast and furious, making a deep roaring 
against the prow as we ploughed through it. The rope pressing on the 
edge of the cliff brought down, every few seconds, large masses of sand; 
but we stood far enough out to avoid them. My great difficulty, as 
steersman, was to keep the head of "the vessel well out; for the force 
applied to the rope tended continually to draw her inshore, and had 
she turned in that direction, the current would have borne her violently 
against the bank, when she would infallibly have been swamped and 
buried under a mountain of. sand. The exertion required was so great, 
that the perspiration ran off me in streams; but most happily we 
succeeded in getting clear out into the Amazon without once grounding, 
although we had rarely so much as a fathom of water, Those on shore 
could not have suffered less than myself, for the sun and the sand 
were scorching hot. It would be difficult to express what a load was 
taken off our minds when we found ourselves once more on the broad 
and breezy Amazon, and our previous silent anxiety was changed into 
noisy expressions of joy. The wind was blowing fair, and lasted until 
near sunset, sufficing to put us over to the north shore of the Amazon, 
along which our course now lay. 

The Ramu-uramu$ana and the dangers of its passage are well known 
to the dwellers on the Amazon. The previous year a boat, larger than 
ours, attempting to pass it under the same circumstances, was wrecked, 
from the captain's rashly scorning to seek the advice and assistance 
of the neighbouring settlers. 

The inhabitants of the numerous sitios on the Ramos were chiefly 
Mestizos, of various shades of colour. The only white man we met 
with was Captain Macedo, and he could not be reckoned more than a 
visitor. Notwithstanding that the land is extremely fertile, and the 
lakes abound in fish and waterfowl, the people live in a state of com- 
parative destitution; their only care being to eat up all their provisions 
to-day and leave nothing for the morrow. Money they rarely see, 
and when they have it they are unable to count it. Their sole article 
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of commerce is pirarucfi, and even that is generally sold before it- is 
caught. At the time of my visit there was great lack even of farlnha, 
their custom being to make It almost from day to day; and they levied 
frequent contributions on my biscuits, coffee, salt, etc. 

At some sitios plaintains were pretty extensively grown, but the 
fruits were all destroyed before they reached their full size by parrots, 
which were more numerous than ordinary that year the women told us. 
I suppose they were bolder, at least, from the men being away. One 
day I landed at a sitio in quest of plantains, and found as was most 
only women at home. The mistress, an elderly, grey-headed 
Mamaluca, had a daughter of twelve years of age, so good-looking 
and fair-skinned that I could not help inquiring Into her parentage, 
and was told that her father was a Spaniard, then absent at Cameta; 
and further, to my great astonishment, that although so young she 
had been a wife a year and a half! The old woman said she had 
another daughter, younger and still fairer, then at school at Obidos, 
whom she should like to marry to me, as she had a great fancy for 
Englishmen; but as I had no fancy for a wife of ten years old, the 
negotiation went no further. 

We had, on the whole, no cause to complain of lack of eatables, 
either In quantity or variety; for, besides our own stock of dried 
provisions, we could often buy fresh fish, and game we could shoot 
every day, often without having to leave the boat. Darters and 
herons we had within shot almost the day through, sitting on some 
overhanging branch or projecting stump, with looks intent on the 
water, Into which they would occasionally plunge to secure a passing 
fish, and sometimes we could shoot them on the wing; but dry sub- 
jects like these were only eatable in default of other game. At early 
dawn we could sit at the entrance of the cabin, gun in hand, 'and 
(as we coasted slowly along) pot the birds as they woke up in the 
tree-tops; and the same In the evening, when they came to roost. In 
this way we would sometimes get a curassow or wild turkey, which 
was capital eating; and sometimes a macaw, which was tougher 
and less savoury, but still not to be despised. Besides these, a fat 
duck or a delicate quail (Inambu) would sometimes find its way 
into our pot; not to speak of several other kinds of fowls, whose 
native names would convey no Idea to English ears. And game 
was equally as abundant on the Amazon as on the Ramos, although 
not quite so accessible. 

On this voyage, as on other subsequent ones, I had occasion to 
note that the indigenous inhabitants of the Amazon valley have no 
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idea of a habitable country, save as of land bordering a navigable 
river. I was often asked, "Is the river of your country large?" I 
once took some pains to describe the ocean to a lot of Indians, telling 
them of its immense extent and almost fathomless depth how long 
it took to cross it, and how it had the Old World on one side of it 
and the New World on the other. They listened eagerly, giving vent 
to occasional grunts of admiration, and I thought them intelligent. 
When I had done, a venerable Indian turned to the rest, and said 
in a tone of wonder and awe, "It is the river of his land! What is 
this little river of ours" (pointing to the Amazon) "compared to thatl" 
Other questions often put to me were, "Is there much open ground 
(campo) in your country?" "Are there extensive forests?" And they 
were filled with astonishment when I told them that most of our 
forests had been planted. "Why, here," said they, "when one 1 wants, 
to plant a tree, one must first cut down a dozen to make room for it!" 

I have often noticed that people not born in, or not accustomed to, 
a mountainous country are slow to appreciate the picturesque, A 
Paraense's idea of beautiful scenery supposes a land perfectly flat, 
with broad rivers, the stiller the better. The idea of mountains always 
suggests rapid rivers, with rocks and cataracts, dangerous or even 
impassable for canoes. If I made enquiries respecting an unvisited 
region, hoping to hear of "antres vast and deserts wild," they on 
their part would expect to give me pleasure by describing It as a 
"terra bonita, plaina la nao ha lugares feios, nem serras nem 
cachoeiras," i.e. a nice flat country, where there are no ugly places, 
such as hills and waterfalls! One essential of a fine country to them, 
and not an object of indifference to any traveller, is that It contains 
"muita ca$a, muito peixe" ("much game, much fish"). 

. . . On the 29th we had fair weather, and an excellent wind lasting 
from 11 A.M. to 11 P.M. At 2^ P.M. we passed on the north shore the 
village of Serpa almost the exact counterpart of Villa Nova, and 
like it seated on a small bay, where stones are rudely heaped up. The 
margin continued stony for a good distance, and the current was so 
furious that even with the strong wind we could not make head 
against it, so that we were obliged to creep up as close inshore as 
the depth of water would allow, and aid with poles. . . 

On the morning of the 2nd of December, a montaria came up with 
us, in which was an old man who was bound for a sugar engenho 
that an Englishman named M'Culloch was forming on a Parana-miri, 
separated from the main channel of the Amazon by a long island 
called Tamatari, I had made Mr. M'Culloch's acquaintance at 
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Para, so that I gladly availed myself of the opportunity to go forward 
in the montaria and visit him. We reached the engenho at 2 P.M., 
and I remained there until our boat came up, about noon the next 
day. There was at that epoch no manufactory of sugar on the Amazon, 
except near Para, and at this distance in the interior the difficulties 
to be overcome in carrying out such an undertaking were immense. 
Mr. M'CuIloch's career, indeed, as he himself sketched it to me, fur- 
nishes an instructive example of 'the risks and difficulties attending 
any enterprise on a large scale any empresa en grande in the far 
interior of South America. I know no better field for the skilled 
artisan, with steady habits, than the coast towns of both the Atlantic 
and Pacific sides of South America. The pay is so good that a man 
with a turn for saving soon accumulates capital; and if he employ 
it In business on his own account, and stick to the neighbourhood of 
the coast, he is almost certain to become wealthy; but if he be tempted 
to embark it in industrial, and especially in agricultural, speculations 
at a great distance from the seaboard, then the lack of industrious 
hands, the general slowness of the people, their want of good faith,. 
and their jealousy of foreigners, nearly always cause his projects 
to fail 

Mr. M'Culloch was a native of Denny in Stirlingshire, and in 1850 
was forty-three years of age good-looking, muscular, and certainly 
an enterprising, thoughtful, clear-headed man. He had first emigrated 
to Canada, where he worked at his trade of carpenter and machinist; 
but having gone over to New York on a visit in 1832, he was met 
there by Mr. James Campbell of Para, who invited him to try his 
fortunes on the Amazon. At Para he continued to work at his trade, 
and in 1843, having by that time cleared a nice sum of money, he 
planned the erection of a sawmill, to be worked by water, somewhere 
in the interior, for the purpose of cutting up some of the immense 
quantity of cedar-wood floated down the Madeira and Solimoes every 
flood-time. He went, therefore, to the United States and purchased 
the requisite machinery. On his return he ascended the Amazon, first 
to Santarem, then to Villa Nova, and examined all the likely sites 
for a sawmill. Near Villa Nova he found an excellent fall of water 
at the outlet of a lake, but the people opposed his damming the outlet, 
on the plea that it would kill the fish in the lake. Baffled there, he 
next pitched on an outlet of the large lake of Saraca, and having 
spent several months and much money in building and in preparing 
his water-power, the authorities on some slight pretext refused to 
allow him to put up his machinery. Again driven away, he ascended to 
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the Barra do Bio Negro, where he at last succeeded in erecting Ms 
mill on a suitable site. He even found a wealthy Brazilian to join 
him in the enterprise, and the two together carried on a tolerable busi- 
ness for two or three years. E$rly in 1849 his partner died, and so 
little protection did the laws of Brazil at that period afford to the 
property of foreigners, that after some litigation with the widow he 
was obliged to abandon everything except the machinery of the mill. 
Thus forced as it were to begin the world anew, he 1 entered into part-' 
nership with an Italian merchant at the Basra, Senhor Henrique 
Antonij ; but when they had wprked the sawmill about a year it was 
burnt down, whether by accident or design, was never made out. I saw 
afterwards some, of the ironwork lying at the bottom of the water 
at the foot of a pretty cascade, called the Cachoeira, which had' been 
the moving power of the mill. 

It was in conjunction with Senhor Henrique that M'Culloch had 
begun the engenho' at Tamatari. He had already been nearly a year 
employed in clearing away forest, planting cane, arranging his water- 
power, etc, ; and he had still much to do ere he could begin to grind 
cane and make spirit and sugar. The cane was. magnificent 15 feet 
long, at the least, and as thick as the wrist- but it was so nearly 
ripe that he feared he should lose the first crop, from not having 
the machinery ready to grind it. He employed several native handi- 
craftsmen, who worked pretty much when they listed; but the only 
workmen on whom he could rely were four slaves of Henrique's. He 
himself had to set the example in every kind of work: one day he 
was blacksmith; another, carpenter; another, he, would be working" 
with his spade and wheelbarrow at the embankment, harder than 
any of the niggers. At daybreak on the 3rd I found him occupied 
with a lot of wild Indians (Muxas) of all sorts and sizes, who had 
come to work for the day. There were several small colonies of those 
people on the neighbouring lakes, and whenever they took it into 
their heads to work for M'Culloch they would come to him in the 
morning, as I now saw them, and he, well knowing the sort of pay 
they preferred, received them each with a pinga de cachaga (drop of 
rum). Then those who were so rich as to possess a palm-leaf hat 
and, if not, they were provided with a fragment of cloth of some Mnd 
held it out, and M'Culloeh dispensed into it a cuya-full of farinha, 
and as much dried fish as would serve for the day. 

M'Culloch had fixed a gauge at the mouth of his mill-stream, by 
means of which he had ascertained the annual rise of the Amazon 
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at that point to be 42 feet. Long before the water could rise to that 
height Ms dam and breakwater would be laid under water; and in 
effect he did not calculate on working his mill more than six months 
in the year, which was as much as he had been able to do at the Barra. 

After leaving M'Culloch's, we had heavy rains, but very little wind 
la the right direction, so that we advanced barely ten miles a day; 
and it was not until 3 P.M. of the 6th that we reached the sitio belonging 
to a Captain Maquine, where Mr. Gouzennes had given Gustavo 
rendezvous. He had, in fact, got there a few days before us, and we 
were glad to rest with Mm through the 7th and part of the 8th, and 
to compare our experiences of travel since we parted. Here, too, we 
gave 'up to him his boat, and got the loan of a smaller one and of a 
couple of stout Indians, and a boy to steer, for the short remainder 
of the voyage. We had four rocky points to pass before reaching 
the mouth of the Rio Negro, the first and worst being called Puraque- 
oo&ra (Electrical Ed's hole), and like the rest consisting of stratified 
arenaceous rock of a purplish grey colour, less granular than the 
Para grit. 

We entered the mouth of the Rio Negro on the morning of Decem- 
ber the 10th. At the itrnetion with the Amazon a bar of reddish friable 
rock stretches, out a long way; when the rivers are full there is deep 
water over it, but we found it still uncovered, and had some difficulty 
in hauling our canoe through the furious current at its extremity. 
On a steep hill rising from the water's edge stood formerly the Fortaleza 
da Barra, built to command the entrance to the Rio Negro, but over- 
thrown by the Cabanos in 1835. The city of the Barra, however, 
or Manaos, as it is now called, -stands some eight miles within the 
Rio Negro. 

The change from the yellow water of the Amazon to the black 
water of the Rio Negro is very perceptible, and indeed abrupt. The 
latter is black as ink when viewed from above, and stones or sticks 
at the bottom seem red; but when taken up into a glass it is of a pale 
amber colour, and quite free from any admixture of mud. 

The Rio Negro is broader than the Solimoes as the Brazilians 
term the Upper Amazon but it is less deep, and its waters are placid 
almost as a lake; and it looks, at first sight more like the direct con- 
tinuation of the Amazon than does the Solimoes, which starts off 
with an abrupt bend to southward. 

We reached the Barra just after dark on the evening of the 10th, 
having been sixty-three days on the voyage, although the distance 
from Santarem is only 404 miles. I went on shore and waited on 
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Senhor Henrique Anton! j, to whom my letters of credit were ad- 
dressed. He gave us a most kind and cordial reception, and at once 
installed us in the upper rooms of a new two-story house he had just 
completed, and invited us to eat at his well-furnished table. 

Senhor Henrique for by that name he was and still is known 
throughout Amazonland, the surname Antonij being ignored has 
been the travellers' friend at the Barra for more than forty years; and 
is spoken of in books of travel dating as far back as those of Mawe 
and of Smyth 'and Lowe. A native of Leghorn, he emigrated to Para 
in 1821, being then only fifteen years of age, and in the following 
year ascended to the Barra, where he has ever since resided. He 
merits indeed the title of Father of the Barra, for when he arrived 
there it was going rapidly to decay, and no one did so much for its 
resuscitation and renovation as he, not only in building new and sub- 
stantial houses, but in extending its commerce, and in opening out 
new channels for its industry very profitable to the community, if 
not always to himself. When I knew Mm, in 1851-55, he was still 
young and fresh-looking, with a frank, good-humoured face of the 
genuine Tuscan type. It was his great delight to unite at his table 
all the foreigners who passed that way, and I recollect having once 
heard seven languages spoken there, by people of as many different 
nations. I cannot resist recording here this tribute to my old Mend's 
hospitality and other virtues; and it was a great satisfaction to me 
when I was able to dedicate to him the finest new genus of plants I found 
on the Rio Negro, under the name of Henriquezia; one species of 
which (H. verticHlata) is a noble tree of 80 to 100 feet high, having its 
branches and leaves in 'whorls, and bearing a profusion of magnificent 
purple foxglove-like flowers. 
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THE AUTHOR OF ONE OF THE MOST DELIGHTFUL OF ALL BOOKS ON 

South America was Edward Whymper, the celebrated alpinist. Wfaym- 
per holds a high place in the annals of South America's natural 
history. It was he who made the first ascent of fabulous, ice-crowned 
Chimborazo (then believed the highest mountain in the world), after 
so many others including Humboldt, Bolivar, and Boussingault had 
failed in the attempt. 

An artist, son of a well-known London wood engraver, Whymper 
was reared in a rigid tradition of art. Commissioned in I860' to do 
a series of drawings on Alpine scenery, Whymper went to Switzerland 
and there became obsessed with mountain-climbing. For four years 
between 1861-1865 he persisted in fruitless attempts to make the 
first ascent of the Matterhorn. On his seventh try, July 14, 1865, he 
led eight men to its summit," it was then considered the outstanding 
feat of alpinery. On the way down four of the members in the lead 
lost their footing; the rope broke, hurtling the four to their death 
and leaving Whymper and his three guides locked against the bare 
rock walls of the Matterhorn. 

In December 1879 Whymper went to Ecuador with two of his 
famous guides to attempt to climb Chimborazo. Among other things, 
Whymper wanted to study the body's reaction in the rarefied air. The 
party not only climbed Chimborazo but made successful ascents of 
the other volcanic giants of the Ecuadorian Andes Cotopaxi, Illiniza, 
Sincholagua, Antisana, and Cayambe. The resultant book, Travels 
Amongst the Great Andes of the Equator, is one of the great natural 
history books on South America. Whymper not only climbed the 
mountains, weighed the air and carried on scientific experiments, but 
also collected widely in insects, botany, andgeology; he drew the 
pictures that form a superb illustrative history of the volcanoes of 
Ecuador. For this exploration he was awarded the. Gold Medal of 
the Eoyal Geographic Society. His guide in this feat was Jean Antoine 
Carrel, whose subsequent death from .exhaustion in the Swiss Alps, 
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after bringing his patrons to safety through a violent snowstorm, is 
one of the noble pages of history. Whymper later led an expedition 
to the Great Divide in the Canadian Rockies. 
He died at Chamouix, Sept. 16, 1911. 



THE GREAT ANDES: 
ON COTOPAXI AND ILLINIZA * 

We had learned on Chimborazo that mountain-sickness was a 
reality. Although the more acute symptoms had disappeared,, whilst 
remaining at low pressures, it was not certain that they would not 
reappear; still less that they would not recur if we remained con- 
tinuously at a yet lower pressure than we had experienced at the third 
camp, namely, about 16 inches. To settle this matter, so far as it 
could be, done in Ecuador, I had intended to .ascend Chimborazo again, 
perhaps several times, and had even projected a residence on the 
snow plateau at its summit. This now could not be done. The 
stores and baggage which had cost so much time and trouble to 
take up had all been brought down again, the camps were broken up, 
and the information which was desired could only be obtained by 
beginning afresh in some other quarter. 

All the other Great Andes of the Equator were believed to be lower 
than Chimborazo, and consequently we were not likely to add materi- 
ally to what we had already learned concerning the effects of diminished 
atniospheric pressure by simple ascents and descents of them. More- 
over, two of the loftiest Antisana and Cayambe were as yet un- 
climbed, and, even should we get up them, it was probable that we 
should be unable to remain on their submits. So my thoughts naturally 
turned to the great volcano Cotopaxi. It was reported that there was 
a large slope of ash at the apex of its terminal cone, and I proposed 
to encamp upon it, close to the top of the mountain. If this could 
be done, and if we should find that we could remain at this height 
(19,500 feet) for a length of time without suffering inconvenience 
from the low reigning pressure, it would substantially advance our 
information, and would give good grounds for hope that one might 
carry exploration elsewhere as high as 24,000 or 25,000 feet above the 
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level of the sea ; though it would still leave in uncertainty the possi- 
bility of attaining the very highest summits in the world. It is idle 
to suppose that men will ever reach the loftiest points on the globe, 
unless they are able to camp out at considerably greater elevations 
than twenty thousand feet. 

The chance of having a nocturnal view of the interior of the crater, 
though a secondary, was a powerful attraction. Those who had 
hitherto ascended Cotopaxi had remained a very short time on the 
top, and had only obtained fragmentary views of the crater, and had 
given rather divergent accounts of it. Opportunities do not often 
occur of looking by night into the bowels of a first-rate, active volcano, 
and the idea of camping upon the apex of the cone grew upon me, 
the more I thought about it. By doing so, I proposed to kill two 
birds with one stone. The project could not be executed without the 
active co-operation of both the Carrels, and it was useless to mention 
it SO' long as the frost-bitten feet of Louis remained unhealed, 

Cotopaxi is an ideal volcano. It comports itself, volcanically speak- 
ing, in a regular and well-behave.d manner. It is not one of the pro- 
voking sort exploding in paroxysms and going to sleep directly 
afterwards. It is in a state of perpetual activity, and has been so ever 
since it has had a place in history. There are loftier mountains which 
have been volcanoes, and there $re active volcanoes with larger craters, 
yielding greater quantities of lava, but the summit of Cotopaxi, so 
far as is known, has the greatest absolute elevation above the level 
of the sea of air volcanoes that are in working order. 

It is situated about forty-three geographical miles south of the 
Equator and thirty geographical miles south-east of Quito. The summit 
of the mountain has an elevation of 9300 feet above the spectator, 
and between the edge of the plain in the middle distance and the foot 
of the cone there is a depression, occupied by the bed of the River 
CutuchL This river takes its rise at the western foot of Cotopaxi. 
The head waters of the Cutuchi are divided from the streams flow- 
ing to the north by a plain called Limpiopongo, the highest point of 
which is behind, and a little to the left, of the domed hill (Callo) . All 
the streams that descend from the northern side of Cotopaxi go to 
form the River Pita, which, after getting clear of the mountain Sincho- 
lagua, enters the basin of Chillo, and ultimately falls into the River 
Esmeraldas, and so into the Pacific Ocean. The streams which rise 
on the eastern side of Cotopaxi flow through unexplored country, but 
there is good reason for supposing that they fall into the River Napo. 
It is of little consequence what may happen in that direction. The 
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Cutuchi and Pita, however, and the rivers Into which they fall, traverse 
the heart of Ecuador, and all places that they pass are more or less 
unsafe, according to their levels, and their positions in relation to the 
rivers. Some of the more proximate places to Cotopaxi are in no hazard 
from its eruptions, whilst others, at much greater distances, are in 
constant danger from them. Thus, while the village of Machachi is 
secure, the town of Latacunga is in imminent peril. The nearest house 
to the crater the tambo of S. Ana* is safe, though many buildings 
in the basin of Chillo were erased by the floods which poured down 
at the last great eruption." This took place on June 26, 1877; and, as 
it is the best recorded one that has occurred, I propose to refer to it 
before proceeding with my narrative. 

In the earlier part of 1877 a rather unusual degree of "activity was 
manifested by Cotopaxi, and columns of smoke (composed of fine dust, 
which is commonly termed volcanic ash) rose sometimes a thousand 
feet above the cone, and at night the steam and smoke that issued 
was brilliantly illuminated by flames or incandescent matter within 
the crater. The dust was carried in this or that direction according to 
the prevailing winds, and much fell at Machachi and its neighbour- 
hood. No alarm seems to have been caused until June 25, when, soon 
after mid-day, an immense black column was projected about twice 
the height of the cone (say, 18,000 feet) in the air, and was accom- 
panied by tremendous subterranean bellowing. This eruption was 
clearly seen from Quito and Latacunga, as the wind blew the ash 
towards the Pacific, and left the view of the mountain from north 
and south unobscured. The summit glowed at night, but next morning 
its appearance was normal until 6.30 a.m., when another enormous 
column rose from the crater. This time the ejected matter first drifted 
due north, spreading out to the north-west and north-east, and subse- 
quently was diffused by other winds all over the country. In Quito 
it began to be dusk about 8 a.m., and the darkness increased in intensity 
until mid-day, when it was like night. One man informed me that he 
wished to return home, but could not perceive his own door when 
immediately opposite to it, and another said he could not see his hand 
when it was held close to his face. 

At daybreak, on the 26th, the mountain could be clearly seen from 
places to the south of it, as the ash was blown northwards, and the 
eruption does not appear to have excited any particular alarm, or 
even attention. Some inhabitants of Mulalo, however, were looking 
at the summit at 10 a.m., and all at once saw molten lava pouring 
through the gaps and notches in the lip of the crater, bubbling and 
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smoking, so they described it, like the froth of a pot that suddenly 
boils over. The scene which then ensued upon the mountain was shut 
out from mortal eyes, for in a few minutes the whole of it was enveloped 
in smoke and steam, and became invisible; but out of the darkness 
a moaning noise arose, which grew into a roar, and a deluge of water, 
blocks of ice, mud and rock rushed down, sweeping away everything 
that lay in its course, and leaving a desert in its rear. It is estimated 
that it travelled as far as Latacunga at the rate of fifty miles an hour 
and this is not impossible. 

The scene upon the cone in the moments following the outpouring 
of the lava through the jagged rim of the crater must have surpassed 
anything that has been witnessed by man. Molten rock filled the 
crater to overflowing. Its rise was sudden, and its fall, perhaps, was 
equally abrupt. One may well pause to wonder at the power which 
could raise the quantity sufficient to fill this vast arena, nineteen 
thousand feet above the level of the sea, even for a -moment. The 
weight must be reckoned fay hundreds of millions of tons its heat at 
thousands of degrees Fahrenheit, and when it emerged through the 
depressions of the rim, and fell in streams or cascades upon the sur- 
rounding slopes of snow, ice, and glacier, much of it must instantly 
have been blown into the air by sudden evolution of steam, and falling 
again upon the cone bounded downwards in furious leaps, ploughing 
up the mountain like cannon-shot. Portions of the glaciers, uncemented 
from their attachments by the enormous augmentation of heat, slipped 
away bodily, and, partly rolling, partly borne by the growing floods, 
arrived at the bottom a mass of shattered blocks. 

The flood which ultimately proceeded towards the south at first 
rushed away from Cotopaxi across the bed of the River Cutuchi 
up to the bend that the new road makes near Callo; and then, de- 
flected by the rising ground, it turned towards Latacunga, rooted up 
the road, and swept away arrieros with their teams and everything 
upon it, erased houses, farms and factories, and destroyed every bridge 
in its course. When I passed this way, I found the country a wilderness. 

Many eruptions have occurred of this description, and upon some 
occasions the mountain has belched forth flame as well as ashes. Sev- 
eral persons whom I examined. on this point seemed to be able to 
discriminate between the appearance of fire-lit clouds and of actual 
flame, and positively affirmed that they had seen flames rise above 
the lip of the crater, though not to a great height. 



Edward Whymper 269 

THE ASCENT OF COTOPAXI, AND A NIGHT 

ON THE SUMMIT. 

We started from MachacM for Cotopaxi on February 14. The party 
consisted of Jean-Antoine and Louis, Mr. Perring, six natives of 
MachacM as porters, nine mules and three arrieros, and a couple of 
sheep a pair of ungraceful and graceless animals, who displayed the 
utmost reluctance to go to the slaughter. They squatted on their 
haunches and refused to move, and when at last, after infinite per- 
suasion, they were induced to get up, they ran between our legs and 
tried to upset us. 

It was our intention to travel f direct to Cotopaxi, but a violent 
storm drove us for refuge into Pedregal, a little hamlet composed 
of a farm and a cluster of cottages, situated on open ground, at the 
northern foot of Ruminahui. The hacienda was surrounded by the 
customary high wall, with a huge portal at the entrance to the court- 
yard, and had a ruined chapel on the farther side, in which we took 
up our quarters, by invitation. At dusk the bells were tolled for 
prayer, and young and old, in twos and threes, came over the moorland 
to hold a service of their own, without the aid of priest. 

In the morning of February 15 we pursued our way up the valley 
of the Rio Pita, over gently undulating land, which became more and 
more sterile and desolate as we approached the mountain, and pres- 
ently entered on the plain of Limpiopongo, the divide of the waters of 
the Pita and Cutuchi a nearly level expanse, several miles across. 
I found here, in great numbers, a rather large beetle belonging to. 
the same tribe as our cockchafer, of a species which proves to be new 
to science, and appears to Mr. H. W. Bates so different from known 
forms as to warrant the erection of a new genus (Leucopelcea) for its 
reception. L. albescens apparently tries to stand on its head. I saw 
multitudes of them in. this interesting position; many more fallen on 
their backs kicking about, unable to regain their feet; and many others 
lying dead upon their backs. Both upon the plain and some distance 
up the cone I foun^ another nearly allied beetle (Platycodia nigri- 
cauda), about an inch long, which also proves to be a new species; but 
the Colpodes, that were so numerous at great heights upon the other 
Andes of the Equator, and the snouted Curculios, which were found 
in many places close up to the snow-line, were entirely absent here. 

Dotted over the plain and its surroundings, perched on the tops of 
hillocks, or on slopes where they could not have been transported by 
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water, as far as four or five miles from the crater, there were many 
rounded masses of scoriaceous lava, from a few Inches up to five or 
six feet in diameter, having the appearance of bombs thrown out dur- 
ing eruptions. The plain, however, was not cut up, and appeared to 
have almost entirely escaped visitation by the floods that careered 
down the cone in 1877. This, no doubt, was due to the Yanasache 
lava (the most prominent lava stream on this side) dividing the 
floods, and sending them away to the right and left. We steered for 
this lava, and, finding it too rugged for our mules, passed round its 
base (13,455 feet), and came to a valley filled with drifted ash, upon 
its farther or southern side, leading directly towards the summit. Easy 
enough to man, it proved very laborious ground for our team, and at 
3.50 p.m., on arriving at a rude framework of poles at the height of 
15,130 feet, we decided to camp, and sent all our animals back to 
Machachi presently learning that we had unexpectedly hit on the 
place where Von Thielmann had stopped, by discovering a bottle con- 
taining his record. 

It was not a very eligible locality, for two of the essentials of a 
good camping-place wood and water were wanting; and one half 
of my forces went upwards in search of snow, whilst the others 
descended two thousand feet in quest of scrub, leaving rne in charge 
of the camp, to act as cook, journalist, and cattle-tender. One of the 
sheep had already been killed, and some of the choicest cuts had been 
placed in our pots and kettles to be boiled, and I promised my people 
that when they returned they should have such a feed as would make 
up for days of semi-starvation. But when they were gone I began 
to think that I had promised too much, for the fire would not burn, 
and I had to lie flat on my stomach and blow hard to keep it alight 
at all. And then snow and hail began to fall, and I found my feet 
got uncomfortably cold while my head was exceedingly hot, and just 
at this time I heard a noise, and, looking up, perceived that the other 
sheep, which had not been turned into mutton, had escaped from its 
fastenings, and was hurrying down the slope. I gave chase and caught 
it, and talked to it about the wickedness of attempting to escape. The 
sheep certainly looked sheepish, but it would not jeturn upwards with- 
out much persuasion, and when we got up again I found that the 
sheep that had been turned into mutton had turned over into the 
volcanic ash, and had nearly put out the fire. All the broth had 
descended among the ash, the fire was nearly extinguished, and the 
meat itself was covered in a most abominable way with a sort of 
gritty slime. Such nasty-looking stuff it has never been my lot to 
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see, before or since; and I almost blush to think of the devices -which 
had to be employed to make it presentable. But all's well that ends 
well! I came up to time, and my people were never the wiser, though 
J. did clean that meat with our blacking-brush, and wipe out the pots 
with a pocket-handkerchief. 

Our camp was "pitched upon and was surrounded by matter ejected 
from the volcano, to which the terms dust, sand, lapilli, and ash are 
usually given. The finest particles are termed dusts, coarses ones are 
called sand and lapilli. The term ash covers all three expressions, and 
in this sense I have used it elsewhere. It is, however, open to the 
double objection that it conveys no exact idea of either the dimensions 
or quality of the particles, and suggests a quite erroneous idea. In 
using the term ash (or ashes) we generally mean the residue of some- 
thing which has perished by fire. Thus we speak of the ash of paper, 
tobacco, or coal; and, when this expression was first applied to matter 
ejected by volcanoes, those who employed it were no doubt under the 
impression that the particles which they so designated were actually 
the residue of something which had been consumed by fire. This idea 
would be fostered by the matter very commonly being of an ashy 
colour. Close investigation of the materials shews that there is scarcely 
anything (or nothing) of the nature of ash amongst them. They are 
composed of rocky and mineral fragments. The rocky ones are often 
angular chips of lava, while felspar constitutes a large proportion of 
the glassy ones. Fragments of scoria (scum of lava) are common, and 
magnetic particles are always present in the Cotopaxi dusts. 

It is a rather troublesome peculiarity of volcanic dust that it will 
penetrate anywhere. The extreme fineness of the more minute particles 
permits it to get into places which might be deemed inaccessible. It 
floats in the air, travels round corners, and insinuates itself through 
cracks into sheltered places which cannot be reached by objects falling 
directly from the heavens, and when settled in them it is secure 
against disturbance by wind. Whatever falls upon open ground, on 
the contrary, is wafted hither and thither by the slightest breeze, 
and thus the traces even of considerable eruptions are speedily con- 
fused with previous ones. There was a good illustration of this in 
the immediate vicinity of our camp* % In all the cavernous recesses of 
the scoria, and in other sheltered places, there was a thick deposit of 
a dust of a very marked granular character, in appearance, though 
not in constitution, quite unlike any other I obtained. This had evi- 
dently, from the thickness of the deposit, been ejected during a some- 
what severe eruption, and must have fallen everywhere. Though found 
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in every hollow or protected place, it could not be Identified anywhere 
else. Yet this was a rather coarse dust, the predominant particles 
weighing about two thousand to a grain, and the largest ones measur- 
ing -04 of an inch in diameter. 

The night of February 1516 passed away without excitement. 
There were occasional rumblings in the bowels of the mountain, and 
a few noises of a sharper sort, which sounded like slams of doors in 
an ordinary stone corridor. Snow fell for several hours, and in the 
morning the tent and packing-cases were laden with it, though it 
was rapidly disappearing on the cone. We found this usually happens. 
Several inches of snow fell every day, but it remained only a short 
time, notwithstanding the temperature of the air, which was sometimes 
as low as 24 Faht. The warmth of the cone quickly liquefied it; 
the snow-water descended immediately into the porous soil, and the 
mountain steamed from head to foot. It is in this way the atmosphere 
of haze is produced to which 1 have already referred. 

Our first business in the morning was to improve the shelter for our 
people, and to sort them off for there were too many mouths to feed. 
The whole of the Machachi men were told they might go home, or 
stop, as they pleased; and that those who stopped should receive 
a silvered cross in addition to their pay. "If I did not believe in that" 
said the oldest of the troop, Gregorio Albuja, "I would not have come 
here, I will stop with you"; and, taking the cross, which I held out, 
he pressed it reverently to his lips, and then passed it to his com- 
panions, who did the same. Two others agree to stop, and the rest 
returned home. 

Those who remained we now proceeded to dress up in accordance 
with our ideas of propriety, for the ordinary native dress is as unsuited 
to mountaineering as can well be. It commences with a straw hat 
that generally blows away, and terminates with alpargatas (string 
shoes), which, although sufficient when marching along dusty roards, 
inadequately protect the feet when tramping over snow and rock. 
Having rigged them out in some of our surplus stores, I despatched 
them upwards under the direction of Jean-Antoine with a tent, and 
a quantity of rope, provisions, and etceteras, and they had a constant 
struggle with the elements. Both of the Ecuadorians broke down after 
a time, and the heavy part of the work, as usual, was performed by 
the Carrels. The weather was the worst. During most of the day it 
hailed or snowed, and in the rest there was fog or high wind, accom- 
panied by much thunder and lightning. 
The weather on February 17th strongly resembled that of the day 
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before. At daybreak the temperature was 28 Faht., and in the previous 
night it had been three degrees lower. But upon this day we heard 
no noises proceeding from the interior of the cone, although they 
had been frequent during the 16th. At 7 a.m. the summit was visible 
for a few minutes, and was seen to be emitting vast clouds of steam 
continuously, which rolled up over the edge of the crater, and drifted 
away towards the north. Storms of hail were frequent; and both here, 
and when we were subsequently encamped at the summit, stray flashes 
of lightning occurred in uncomfortable if not in dangerous proximity 
blazing out at unexpected times, and conveying the impression that 
the atmosphere was saturated with electricity. 

When it was possible to work outside the tent we explored the 
neighbourhood, but our acquisitions here were less than upon any other 
mountain that we visited. The beetles already mentioned, and an 
ubiquitous frog were the only things we saw appertaining to the animal 
kingdom. 

The preparations for a start to the summit were now completed. 
The tent below was left standing, well-provisioned, in case we had 
to make a precipitate retreat; and there was food enough near the 
top of the mountain for several days, should we be kept prisoners 
there. The morning of February 18 was unusually fine, and the upper 
part of the cone was free from clouds for several hours. I started off 
Jean-Antoine Carrel with two natives at 5.20 a.m., and followed with 
Louis at six, catching the others when they were about 17,000 feet 
above the sea. We had fine views of Sincholagua (16,365 feet), 
Antisana (19,335), and Cayambe (19,186), and spent time in examin- 
ing these mountains with a telescope, with a view to ascending them. 
Antisana bore N.E. by E., distant about 28 miles, and there was in its 
rear, and rising higher than it, a large pile of cumulus cloud, which 
I estimate* cannot have been less than 23,000 feet above the level of 
the sea. ! This is the greatest elevation at which I have seen this 
description of cloud anywhere. 

The ascent to Cotopaxi, by the route we followed, was a walk; and 
the direction that we took is best indicated by saying that we kept 
along the crest of the rather ill-defined ridge which descends almost 
continuously from the summit towards the mountain "Ruminahui. No 
climbing whatever was necessary. The lower camp was distant about 
8600 feet from the nearest part of the crater, and in this distance we 
rose 4500 feet. Isolated snow-patches commenced at about 15,400 feet, 
and a little higher we were able to follow snow uninterruptedly right 
up to the slope upon which I proposed to encamp. In order to ensure 
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regularity in the march, we tied up in line, a proceeding that our natives 
did not at all comprehend, and they wondered still more at the use 
of the axe in cutting steps in the snow, to facilitate progress. The 
most interesting feature I noticed upon this section of the mountain 
was the existence of glaciers upon the upper part of the cone. They 
occurred on each side of us, and in some places extended to within 500 
feet of the top; but, through being much covered by ash, it was not 
possible to say exactly where they commenced or terminated, and for 
the same reason they were quite unrecognisable at a distance. 

At 11 a.m. we arrived at the foot of the great slope of ash upon the 
western side of the summit, which leads right up to the edge of the 
crater, and we found this was the steepest and most laborious part 
of the ascent. I estimate it to be 750 feet high, and 1100 feet long. 
It was composed of the materials which are being daily, even hourly 
ejected (mainly of particles weighing about 500 to a grain, with an 
admixture of angular fragments of lava up to a quarter of an inch 
in diameter), and it was piled up nearly to the maximum angle at 
which it would stand. I know experimentally that its materials will 
stand at 41, but the face of the slope was not, I think, steeper than 
37. We deposited our baggage at the foot of it until we had completed 
the ascent, and found that occasional streaks of ice gave some stability 
to the mass, which, would otherwise have slipped down in large quan- 
tities at every step. 

We hurried up this unstable slope as fast as we could go, and reached 
the western edge of the summit rim exactly at mid-day. The crater 
was nearly filled with smoke and steam, which drifted about and 
obscured the view. The opposite side could scarcely be perceived* and 
the bottom was quite concealed. As the vapours were wafted hither 
and thither, we 'gained a pretty good idea of the general shape of 
the crater, though as a whole it was not seen until night-time. 

A few minutes after our arrival, a roar from the bottom told us that 
the "animal" (CarrePs term for the volcano) was alive. It had been 
settled beforehand that every man was to shift for himself if an 
eruption occurred, and that all our belongings were to be abandoned. 
When we heard the roar, there was an "it is time to be oil" expression 
clearly written on all our faces; but before a word could be uttered 
we found ourselves enveloped only in a cloud. of cool and quite unob- 
jectionable steam, and we concluded to stop. 

The establishment of the tent was the first consideration. It was 
unanimously decided that it was- not advisable to camp at the top 
of the slope, close to the rim or lip of the crater, on account of wind 



Edward Whymper. , 275 

and the liability to harm from lightning, and the more I examined 
the slope itself the less I liked it. It was naked, exposed, and slipped 
upon the slightest provocation. Jean-Antoine and I therefore set out 
on a tour to look for a better place, but after spending several hours 
in passing round about a quarter of the crater, without result, we 
returned to the others, and all hands set to work to endeavour to make 
a platform upon the ash. This proved to be a long and troublesome 
business. Unlike snow, it 'gained no coherence by being beaten or 
trampled down, and the more they raked to extend our platform the 
more slipped down from above. Ultimately it was made sufficiently 
secure by scooping channels in the portion of the slope which was 
above and tenderly pouring many tons upon the slope below, so as to 
strengthen the base. The tent-ropes were secured to large blocks of 
lava, which had to be brought from long distances and buried in 
the ash. For additional security four ropes were run out besides the 
usual ones, and we rigged up our long rope as a sort of handrail to 
the nearest convenient point on the rim of the crater, from which 
we were distant 250 feet. When this was done, the natives were sent 
back to the lower camp, and the Carrels and I remained alone. 

We had scarcely completed our preparations when a violent squall 
arose, which threatened to carry the whole establishment away, and 
during an hour it was a great question whether our abode would 
weather the storm. The squall passed away as suddenly as it rose, 
and for the rest of our stay we were not much troubled by wind. While 
this was occurring there was another cause for alarm. A great smell 
of india-rubber commenced to arise, and on putting my hand to the 
floor of the tent I found that it was on the point of melting. On placing 
a maximum thermometer, on the floor, it rose until it indicated 110 
Faht. As my feet did not feel at all warm I tried the temperature at the 
other side of the tent and found it was only 50, and in the middle it was 
72 -5. These temperatures were maintained during our stay on this 
spot* Outside* even during the daytime, the air was intensely cold; 
and the minimum of the night of February 18, registered by a ther- 
mometer placed four feet above the ground and four feet from the 
tent on its windward side, was 13 Faht., which was the lowest tem- 
perature that was observed during the whole of the journey. 

When daylight began to fail, we settled down in the tent, and it is 
now time to recur to the motive which had taken us to the summit 
of Cotopaxi. There were three principal questions to which I desired 
answers. 1. Shall we, upon again reaching the elevation, and experi- 
encing the diminution in pressure which had rendered us incapable on 
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Chimborazo, have a recurrence of our experiences upon that moun- 
tain? 2. Or, are we now habituated to a pressure of 16 inches? 
3. If we are habituated to a pressure of 16 inches, shall we now be 
able to remain some length of time at a considerably lower pressure 
without being rendered incapable? 

During the ascent I had watched my people with mingled feelings 
of curiosity and anxiety. Their pace was rather slow, but it was steadily 
maintained. At one point, when between 18,000 and 19,000 feet above 
the level of the sea, they went up 360 steps without stopping. I 
noticed nothing unusual during the ascent, nor upon the summit, except 
the overpowering desire to sit down, which always mastered us when 
we were at great elevations (low pressures), and the disposition to 
breathe through open mouths. The collapse on Chimborazo had, how- 
ever, occurred very suddenly. We were all right in one hour and all 
wrong in the next. It came upon us, so it seemed, without premonition. 
All at once, we found ourselves with intense headaches (not having 
had any before), gasping for air, and half asphyxiated. Hour after 
hour went by on the summit of Cotopaxi without anything of the 
kind happening again. Jean-Antoine refused to admit that he had 
any ailments; Louis acknowledged that he had a rather sharp head- 
ache, and I had a slight one. That was all, beyond the feeling of 
lassitude which, I repeat, always came over us at the greatest heights. 
On Chimborazo we had all been feverish. Even when recovering, my 
blood temperature was as high as 100 *4 with the air at 49. On 
Cotopaxi it remained at 98 -2 both with higher and lower air tem- 
peratures. In short, during the twenty-six hours which we passed on 
the summit of Cotopaxi, from mid-day February 18, to 2 p.m. on the 
19th, there was no recurrence of the more acute symptoms, and no 
perceptible effects were produced (beyond those which have been 
mentioned) by the low atmospheric pressure that we experienced. 

When night fairly set in we went up to view the interior of the crater. 
The atmosphere was cold and tranquil. We could hear the deadened 
roar of the steam-blasts as they escaped from time to time. Our 
long rope had been fixed both to guide in the darkness, and to lessen 
the chance of disturbing the equilibrium of the slope of ash. Grasping 
it, I made my way upwards, prepared for something dramatic, for 
a strong glow on the under sides of the steam-clouds shewed that 
there was fire below. Crawling and grovelling as the lip was ap- 
proached, I bent eagerly forward to peer into the unknown, with 
Carrel behind, gripping my legs. 

The vapours no longer concealed any part of the vast crater, though 
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they .were there, drifting about, as before. We saw an amphitheatre 
2300 feet in diameter from north to south, and 1650 feet across from 
east to west, with a rugged and irregular crest, notched and cracked 
surrounded by cliffs, by perpendicular and even overhanging precipices 
mixed with steep slopes some bearing snow, and others apparently 
encrusted with sulphur. Cavernous recesses belched forth smoke; the 
sides of cracks and chasms no more than half-way down shone with 
ruddy light; and so it continued on all sides, right down to the bottom, 
precipice alternating with slope, and the fiery fissures becoming more 
numerous as the bottom was approached. At the bottom, probably 
twelve hundred feet below us, and towards the centre, there was a 
rudely circular spot, about one-tenth of the diameter of the crater, 
the pipe of the volcano, its channel of communication with lower 
regions, filled with incandescent if not molten lava, glowing and burn- 
ing; with flames travelling to and fro over its surface, and scintillations 
scattering as from a wood-fire; lighted by tongues of flickering flame 
which issued from the cracks in the surrounding slopes. 

At intervals of about half an hour the volcano regularly blew off 
steam. It rose in jets with great violence from the bottom of the 
crater, and boiled over the lip, continually enveloping us. The noise 
on these occasions resembled that which we hear when a large ocean 
steamer is blowing off steam. It appeared to be pure, and we saw 
nothing thrown out, yet in the morning the tent was almost black 
with matter which had been ejected. These intermittent and violent 
escapes of (comparatively) small quantities of steam proceeded with 
considerable regularity during our stay on the summit, but I cannot 
suppose they are continually happening. They can scarcely have 
occurred when we saw the clouds of steam quietly simmering out of 
the crater from the Hacienda Rosario, or from our camp upon Feb. 
17, and upon numerous other occasions. My predecessors on Cotopaxi 
do not speak of them. They were evidently of the same nature, 
though much inferior in force to those which we had seen emitted 
from Sangai a few weeks previously. 

I do not feel able to frame an explanation which would account for 
these outbursts if it is assumed that fluid, molten lava filled the pipe. 
I conjecture that the lava in the pipe leading from the bottom of the 
crater, although intensely hot, was cooling and settling down, closing 
fissures and imprisoning steam that desired to escape, which presently 
acquired sufficient force to burst through' the barriers and effect tem- 
porary relief. I imagine that the settling and closing-up process re- 
commenced after each outburst, until some unusually violent explosion 
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established what may be termed a free vent. The steam then welled 
out unimpeded, in the manner we so frequently observed. After such 
occasions, the internal pressure being diminished, I presume that the 
closing-up process went on with greater activity, and that the vent was 
sometimes entirely closed, causing the volcano to appear unusually 
tranquil. 

Steam unquestionably plays a leading part in the operations of 
Cotopaxi, and sometimes the quantity that issues is enormous. One 
morning in the following April, when encamped, at the height of 14,760 
feet, on Cayambe, at a distance of about sixty miles to the north-north- 
east, just after daybreak, we saw Cotopaxi pouring out a prodigious 
volume of steam, which boiled up a few hundred feet above the rim 
of its crater, and then, being caught by a south-westerly wind, was 
borne towards the north-east, almost up to Cayambe, The bottom of 
this cloud was about 5000 feet above us; it rose at least a mile high, 
and spread over a width of several miles; and, as it was travelling a 
little to the east of us, we had a perfect and unimpeded view of it. 
I estimate that on this occasion we saw a continuous body of not less 
than sixty cubic miles of cloud formed from steam. If this vast volume, 
instead of issuing from a free vent, had found its passage barred, 
itself imprisoned, Cotopaxi on that morning might have been effaced, 
and the whole, continent might have quivered under an explosion 
rivalling or surpassing the mighty catastrophe at Krakatoa. 

We were up again before daylight on the 19th, and then measured 
600 feet on the western side of the crater, and took angles to gain an 
idea of its dimensions. I photographed it, and made final observations 
of the mercurial barometer to determine its altitude. From the mean 
of the whole, its summit appears to be 19,613 feet above tHe sea. 

The time to descend had now arrived, and at 11.30 a.m. our Ecua- 
dorians should have remounted to assist in carrying our baggage down 
again. The weather, however, was abominable, and they preferred 
to leave the work to us. After depositing our more bulky stores at 
the foot of the great slope of ash, we tramped down to the first camp. 
The feet of Louis were still in a very tender state, and he could not 
take part in racing; but Jean-Antoine and I went down as hard as 
we could, and descended the 4300 feet in 110 minutes. Two days more 
elapsed before animals could be brought from Machachi for the retreat, 
and it was late on the 21st before we got clear of Cotopaxi. The night 
was dark, and the path invisible; but guided by the bells we gained 
the hamlet, and encamped once more in the chapel of Pedregal. 

The rest of my Machachi men now returned home, and the authorities 
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lost BO time in interviewing them, for these poor noodles were possessed 
with the idea that we were in search of gold. "Tell us, what did they 
do?" Said my men, "The Doctor, dressed like a king, went from one 
place to another, looking about; but after a time Senor Juan and 
Senor Luis seemed afraid of him, for they tied him up with a rope." 
"Enough of this; tell us, did they find treasure?" "We think they 
did. They went down on their hands and knees searching for it, and 
they wrapped what they took 'in paper and brought it away," "Was 
it gold?" "We do not know, but it was very heavy. 1 * This, though true, 
was rather misleading. The "royal" attire which so impressed them 
consisted of the Ulster coat and dressing-gown underneath, crowned 
by the Dundee, whaling-cap; and the "treasures" we carried away 
were samples of the jagged crest and debris of the terminal slope. 

Cotopaxi shews no signs of approaching decrepitude, and for many 
centuries yet to come it may remain the highest active volcano in 
the world; or perchance the imprisoned forces may find an easier 
outlet, through barriers offering less resistance, and either Sangai, 
Tunguragua, or Pichincha may become the premier volcano of the 
Equator. Whilst the great cone which has so often trembled with 
subterranean thunders buried beneath glaciers more extensive than 
those of Cayambe or Antisana will echo with the crash of the ice- 
avalanche; its crater will disappear, and, over its rugged floor and 
its extinguished fires, soft snowflakes will rear a majestic dome 
loftier than Chimborazo. 
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THE TWENTIETH CENTUEY IS THE INTERPBEIWE PBJRIO0 IN SOUTH 

America's natural history. By the end of the nineteenth century most 
of that great continent's incognita had been traced and the broad 
structure of its flora and fauna assembled, by the tidal wave of 
naturalists who had visited almost every section of its sprawling 
geography. The large and the obvious had in great measure been 
made known; the base of South America's botany had been laid 
down in the decisive strokes of Humboldt, Bonpland, and Spruce; and 
finally Darwin had synthetized all this great mass of observations 
into a system that had as its aim the explanation of life and the 
origin of species. 

With this gigantic achievement behind him, the later explorer 
no longer concerned himself mainly with collecting (although there 
still is a monomaniacal search for "new species")- The naturalist 
of this century now seeks to interpret, by this detail of biology or 
that, the ways of a no longer inscrutable biota. Interpretation allows 
the imagination its full scope; it has opened the way for a delightful 
collection of nature portraits: the romantic dithyrambs of W. H. 
Hudson brooding in his vision of earth; or Beebe, the biological 
stylist, telling in his polished and urbane prose the enchanting moments 
of a jungle; or Konrad Guenther interpreting the symphony of voices 
that make the forest into a full-toned orchestra; or Frank Chapman, 
one of the greatest of these, singing the song of a hollowed log which, 
by man's hands, became a gliding thing of grace a cayuca. The new 
natural history literature is full of an interpretative richness. 

Another phase in this present period is the insistence on the part 
geography plays in the life-histories of animals. Many scientists of 
note have given us finely integrated studies of life-histories; and 
these, synthetized with other phases of physical science, have served 
to explain ever widening areas of natural phenomena for example, 
the great avifauna of South America. There is the work of Chapman 
in Colombia and Ecuador on the distribution of its bird life; and 
the synthetizing work of Robert Cushman Murphy in Ms monumental 
Oceanic Birds of South America. 

This is the period of correlation and extension; and although it 
is a century now half gone in its flight, a war-century of man's 
annihilation of man, the love of the Green World still animates its 
naturalists. 
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W. H. HUDSON'S PARENTS WERE AMERICANS WHO HAD MIGRATED TO THB 

Purple Land of Argentina some years before he was born. Thus it was 
that his youth was spent on the treeless pampas ? where he led a life 
as free and wild as the creatures that animate those anemic plains. 
Hudson grew to know intimately the secrets of his lonely world. He 
followed the spur-wings when they winged south on the blowing 
pampero; he stalked the graceful guanco, and watched in awe the 
movements of the pumas; he listened with a deep sense of belonging 
to the voice of the tuco-tuco giving out its rodent songs from deep 
in the pampas earth. So profound these youthful memories, that 
although he left this land .at the age of twenty-nine (and never 
returned again) , they were to furnish the stimulus for the books that 
years later made. Mm famous. 

In 1874 Hudson arrived in London, a gaunt six-footer, with short- 
cropped beard and umtrimmed mustache* Penniless, he worked for 
a time at odd jobs, including a job of ferreting out spurious genealogies 
for Americans. Then he married an ex-opera singer fifteen years 
his senior ("she might as well have been mated to an eagle or a 
thunderstorm"), and went to live in a boarding house which his wife 
kept for ancient actors. There, in an attic room overlooking a sea 
of chimney pots, Hudson wrote his stories. The Purple Land in 1885 
was the first, followed by A Crystal Age; but it was The Naturalist in 
La Plata (1887) that brought him to the attention of the world's 
naturalists. A steady stream of books poured from this chained 
eagle in the boarding house, books which soon had the respect of 
the naturalists and the admiration of a small coterie of litterateurs. 
Then came Green Mansions (1904), the story of Rima set in^the 
jungles of Venezuela near the lost-world mountains of Roarima. 
With Green Mansions his fame began to soar; but Hudson's deeply- 
etched bitterness already had possession of his soul: "When I had 
a penny and almost went down on my knees to editors and 
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publishers and literary agents I couldn't even get a civil word . . . 
now when I don't want the beastly money and care nothing for 
fame and am sick and tired of the whole thing, they actually come 
and beg a book or article from me. ..." 

Yet this bitterness ds not evident in his writings on the things of 
this earth Little Boy Lost (1905), Adventures Among Birds (1913), 
and the poignant, memory-provoking Far Away and Long Ago (1918) . 
Rather there is a gentle melancholia, combined with a profound love 
of natural phenomena; the poetic symbolism he saw in birds, their 
freedom, their beauty, their conquest of earth-bound realities. These 
very sensitive books did more for reawakening the world to the 
innate beauties of South America than perhaps any other natural 
history writing. 

Scorning to the end the simples of medical science, Hudson died 
alone, at great age, like an eagle with fierce mein who saw in death 
his own transfiguration. The epitaph inscribed on his grave by under- 
standing friends read: "He loved birds and the wind on the heath." 



THE PLAINS OF PATAGONIA * 

Near the end of Darwin's famous narrative of the voyage of the 
Beagle there is a passage which, for me, has a very special interest 
and significance. It is as follows, and the italicization is mine: 
"la calling up images of the past, I find the plains of Patagonia 
frequently cross before my eyes; yet these plains are pronounced by 
all to be most wretched and useless. They are characterized only by 
negative possessions; without habitations, without water, without 
trees, without mountains, they support only a few dwarf plants. Why, 
then and the case is not peculiar to myself have these arid wastes 
taken so firm possession of my mindf Why have not the still more 
level, the greener and more fertile pampas, which are serviceable to 
mankind, produced an equal impression? I can scarcely analyze these 
feelings, but it must be partly owing to the free scope given to the 
imagination. The plains of Patagonia are boundless, for they are 
scarcely practicable, and hence unknown; they bear the stamp of 
having thus lasted for ages, and there appears no limit to their 



*Idle Days in Patagorda by W. H. Hudson. Copyright, E. P. Button & Co., 
Inc., New York. 
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duration through future time. If, as the ancients supposed, the flat 
earth was surrounded by an impassable breadth of water, or by 
deserts heated to an intolerable excess, who would not look at these 
last boundaries to man's knowledge with deep but ill-defined sensa- 
tions?" 

That he did not in this passage hit on the right explanation of the 
sensations he experienced in Patagonia, and of the strength of the 
impressions it made on his mind, I am quite convinced; for the thing 
is just as true of to-day as of the time, in 1836, when he wrote that 
the case was not peculiar to himself. Yet since that date which now, 
thanks to Darwin, seems so remote to the naturalist those desolate 
regions have ceased to be impracticable, and, although still uninhabited 
and uninhabitable, except to a few nomads, they are no longer un- 
known. During the last twenty years the -country has been crossed 
in various directions, from the Atlantic to the Andes, and from the 
Rio Negro to the Straits of Magellan, and has been found all barren. 
The mysterious illusive city, peopled by whites, which was long 
believed to exist in the unknown interior, in a valley called Trapalanda, 
is to moderns a myth, a mirage of the mind, as little to the traveller's 
imagination as the glittering capital of great Manoa, which Alonzo 
Pizarro and his false friend Orellana failed to discover. The traveller 
of to-day really expects to see nothing more exciting than a solitary 
huanaco keeping watch on a hilltop, and a few grey-plumaged rheas 
flying from him, and, possibly, a band of long-haired roving savages, 
with their faces painted black and red. Yet, in spite of accurate 
knowledge, the old charm still exists in all its freshness; and after all 
the discomforts and sufferings endured in a. desert cursed with eternal 
barrenness, the returned traveller finds in after years that it still keeps 
its hold on him, that it shines brighter in memory, and is dearer to 
him than any other region he may have visited. 

We know that the more deeply our feelings are moved by any scene 
the more vivid and lasting will its image be in memory a fact which 
accounts for the comparatively unfading character of the images that 
date back to the period of childhood, when we are most emotional. 
Judging from my own case, I believe that we have here the secret 
of the persistence of Patagonian images, and their frequent recurrence 
in the minds of many who have visited that grey, monotonous, and, 
in one sense, eminently uninteresting region. It is not the effect of 
the unknown, it is not imagination; it is that nature in these desolate 
scenes, for a reason to be guessed at by-and-by, moves us more deeply 
than in others. In describing his rambles in one of the most desolate 
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spots in Patagonia, Darwin remarks: "Yet, in passing over these 
scenes, without one bright object near, an ill-defined but strong sense 
of pleasure is vividly excited." When I recall a Patagonian scene, 
it comes before me so complete in all its vast extent, with all its 
details so clearly outlined, that, if I were actually gazing on it, I 
<jould scarcely see it more distinctly; yet other scenes, even those 
that were beautiful and sublime, with forest, and ocean, and mountain, 
and over all the deep blue sky and brilliant sunshine of the tropics, 
appear no longer distinct and entire in memory, and only become 
more broken and clouded if any attempt is made to regard them 
attentively. Here and there I see a wooded mountain, a grove of 
palms, a flowery tree, green waves dashing on a rocky shore nothing 
but isolated patches of bright colour, the parts of the picture that have 
not faded on a great blurred canvas, or series of canvases. These 
last are images of scenes which were looked on with wonder and 
admiration feelings which the Patagonian wastes could not inspire 
but the grey, monotonous solitude woke other and deeper feelings, 
and in that mental state the scene was indelibly impressed on the mind. 
I spent the greater part of one winter at a point on the Eio Negro, 
seventy or eighty miles from the sea, where the valley on my side of the 
water was about five miles wide. The valley alone was habitable, 
where there was water for man and beast, and a thin soil producing 
grass and grain; it is perfectly level, and ends abruptly at the foot of 
the bank or terrace-like formation of the higher barren plateau. It 
was my custom to go out every morning on horseback with my gun, 
and, followed by one dog, to ride away from the valley; and no sooner 
would I climb the terrace and plunge into the grey universal thicket, 
than I would find myself as completely alone and cut off from all 
sight and sound of human occupancy as if five hundred instead of 
only five miles separated me from the hidden green valley and river. 
So wild and solitary and remote seemed that grey waste, stretching 
away into infinitude, a waste untrodden by man, and where the wild 
animals are so few that they have made no discoverable path in the 
wilderness of thorns. There I might have dropped down and died, and 
my flesh been devoured by birds, and my bones bleached white in 
sun and wind, and no person would have found them, and it would 
have been forgotten that one had ridden forth in the morning and 
had not returned. Or if, like the few wild animals there puma, 
huanaco, and hare-like dolichotis, or Darwin's rhea and the crested 
tinamou among the birds I had been able to exist without water, I 
might have made myself a hermitage of brushwood or dug-out in the 
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side of a cliff, and dwelt there until I had grown grey as the stones 
and trees around me, and no human foot would have stumbled on 
my hiding-place. 

Not once, nor twice, nor thrice, but day after day I returned to 
this solitude, going to it in the morning as if to attend a festival, and 
leaving it only when hunger and thirst and the westering sun com- 
pelled me. And yet I had no object in going no motive which could 
be put into words; for although I carried a gun, there was nothing to 
shoot the shooting was all left behind in the valley. Sometimes a 
dolichotis, starting up at my approach, flashed for one moment on 
my sight, to vanish the next moment in the continuous thicket.; or a 
covey of tinamous sprang rocket-like into the air, and fled away 
with long wailing notes and loud whur of wings; or on some distant 
hill-side a bright patch of yellow, of a deer that was watching me, 
appeared and remained motionless for two or three minutes. But 
the animals were few, and sometimes I would pass an entire day 
without seeing one mammal, and perhaps not more than a dozen 
birds of any size. The weather at the time was cheerless, generally 
with a grey film of cloud spread over the sky, and a bleak wind, often 
cold enough to make my bridle hand feel quite numb. Moreover, it 
was not possible to enjoy a canter; the bushes grew so close together 
that it was as much as one could do to pass through at a walk without 
brushing against them; and at this slow pace, which would have 
seemed intolerable in other circumstances, I would ride about for 
hours at a stretch. In the scene itself there was nothing to delight 
the eye. Everywhere through the light, grey mould, grey as ashes 
and formed by the ashes of myriads of generations of dead trees, where 
the wind had blown on it, or the rain had washed it away, the underlying 
yellow sand* appeared, and the old ocean-polished pebbles, dull red, 
and grey, and green, and yellow. On arriving at a hill, I would slowly 
ride to its summit, and stand there to survey the prospect. On every 
side it stretched away in great undulations; but the undulations were 
wild and irregular; the hills were rounded and cone-shaped, they 
were solitary and in groups and ranges; some sloped gently, others 
were ridge-like and stretched away in league-long terraces, with other 
terraces beyond; and all alike were clothed in the grey everlasting 
thorny vegetation. How grey it all was! hardly less so near at hand 
than on the haze-wrapped horizon, where the hills were dim and the 
outline blurred by distance. Sometimes I would see the large eagle- 
like, white-breasted buzzard, Buteo erythronotus, perched on the 
summit of a bush half a mile away; and so long as it would continue 
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stationed motionless before me my eyes would remain involuntarily 
fixed on it, just as one keeps his eyes on- a bright light shining in the 
gloom; for the whiteness of the hawk seemed to exercise a fascinating 
power on the vision, so surpassingly bright was it by contrast in the 
midst of the universal unrelieved greyness. Descending from my 
look-out, I would take up my aimless wanderings again, and visit 
other elevations to gaze on the same landscape from another point; 
and so on for hours, and at noon I would dismount and sit or lie on 
my folded poncho for an hour or longer. One day, in these rambles, 
I discovered a small grove composed of twenty to thirty trees, about 
eighteen feet high, and taller than the surrounding trees. They were 
growing at a convenient distance apart, and had evidently been 
resorted to by a herd of deer or other wild animals for a very long 
time, for the boles were polished to a ^glassy smoothness with much 
rubbing, and the ground beneath was trodden to a floor of clean, 
loose yellow sand. This grove was on a hill differing in shape from 
other hills in its neighbourhood, so that it was easy for me to find it on 
other occasions; and after a time I made a point of finding and using 
it as a resting-place every day at noon. I did not ask myself why I 
made choice of that one spot, sometimes going miles out of my w^y 
to sit there, instead of sitting down under any one of the millions of 
trees and bushes covering the country, on any other hillside. I thought 
nothing at all about it, but acted unconsciously; only afterwards, 
when revolving the subject, it seemed to me that after having rested 
there once, each time I wished to rest again the wish came associated 
with the image of that particular clump of trees, with polished stems 
and clean bed of sand beneath; and in a short time I formed a habit 
of returning, animal-like, to repose at that same spot. 

It was perhaps a mistake to say that I would sit down and rest, 
since I was never tired: and yet without being tired, that noonday 
pause, during which I sat for an hour without moving, was strangely 
grateful. All day the silence seemed grateful, it was very perfect, 
very profound. These were no insects, and the only bird sound 
a feeble chirp of alarm emitted by a small skulking wren-like species 
was not heard oftener than two or three times an hour. The only sounds 
as I rode were the muffled hoof -strokes of my horse, scratching of 
twigs against my boot or saddle-flap, and the low panting of the dog. 
And it seemed to be a relief to escape even from these sounds when 
I dismounted and sat down: for in a few moments the dog would 
stretch his head out on his paws and go to sleep, and then there would 
be no sound, not even the rustle of a leaf. For unless the wind blows 
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strong there is no fluttering motion and no whisper in the small stiff 
undeciduous leaves; and the bushes stand unmoving as if carved out 
of stone. One day while listening to the silence, it occurred to my mind 
to wonder what the effect would be if 1 were to shout aloud. This 
seemed at the time a horrible . suggestion of fancy, a "lawless and 
uncertain thought" which almost made me shudder, and I was anxious 
to dismiss it quickly from my mind. But during those solitary days 
it was a rare thing for any thought to cross my mind; animal forms 
did not cross my vision or bird-voices assail my hearing more rarely. 
In that novel state of mind I was in, thought had become impossible. 
Elsewhere I had always been able to think most freely on horseback; 
and on the pampas, even in the most lonely places, my mind was 
always most active when I travelled at a swinging gallop. This was 
doubtless habit; but now, with a horse under me, I had become 
incapable of reflection: my mind had suddenly transformed itself 
from a thinking machine into a machine for some other unknown 
purpose. To think was like setting in motion a noisy engine in my 
brain; and there was something there which bade me be still, and I 
was forced to obey. My state was one of suspense and watchfulness: 
yet I had no expectation of meeting with an adventure, and felt as 
free from apprehension as I feel now when sitting in a room in London. 
The change in me was just as great and wonderful as if I had changed 
my identity for that of another man or animal; but at the time I was 
powerless to wonder at or speculate about it; the state seemed familiar 
rather than strange, and although accompanied by a strong feeling 
of elation, I did not know it did not know that something had come 
between me and my intellect until I lost it and returned to my former 
self to thinking, and the old insipid existence. 

Such changes in us, however brief in duration they may be, and 
in* most cases they are very brief, but which so long as they last 
seem to affect us down to the very roots of our being, and come as a 
great surprise a revelation of an unfamiliar and unsuspected nature 
hidden under the nature we are conscious of can only be attributed 
to an instantaneous reversion to the primitive and wholly savage 
mental conditions. Probably not many men exist who would be unable 
to recall similar cases in their own experience; but it frequently 
happens that the revived instinct is so purely animal in character 
and repugnant to our refined or humanitarian feelings, that it is 
sedulously concealed and its promptings resisted. In the military 
and seafaring vocations, and in lives of travel and adventure, these 
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sudden and surprising reversions are most, frequently experienced. 
The excitement affecting men going into battle, which even affects 
those who are constitutionally timid and will cause them to exhibit a 
reckless daring and contempt of danger astonishing to themselves, 
is a familiar instance. This instinctive courage has been compared 
to intoxication, but it does not, like alcohol, obscure a man's faculties: 
on the contrary, he is far more keenly active to everything going 
on around him than the person who keeps perfectly cooL The man 
who is coolly courageous in fight has his faculties in their ordinary 
condition: the faculties of the man who goes into battle inflamed 
with instinctive, joyous excitement are sharpened to a preternatural 
keenness. When the constitutionally timid man has had an experience 
of this kind he looks back on the day that brought it to him as the 
happiest he has known, one that stands out brightly and shines 
with a strange glory among his days. 

When we are suddenly confronted with any terrible danger, the 
change of nature we undergo is equally great. In some cases fear 
paralyzes us, and, like animals, we stand still, powerless to move 
a step in flight, or to lift a hand in defence of our lives ; and sometimes 
we are seized with panic, and, again, act more like the inferior animals 
than rational beings. On the other hand, frequently in cases of sudden 
extreme peril, 'which cannot be escaped by flight, and must be instantly 
faced, even the most timid men at once, as if by miracle, became 
possessed of the necessary courage, sharp, quick apprehension, and 
swift decision. This is a miracle very common in nature; man and 
the inferior animals alike, when confronted with almost certain death 
"gather resolution from despair." We are accustomed to call this the 
"courage of despair"; but there can really be no trace of so debilitating 
a feeling in the person fighting, or prepared to fight, for dear life. At 
such times the mind is clearer than it has ever been; the nerves are 
steel; there is nothing felt but a wonderful strength and fury and 
daring. Looking back at certain perilous moments in my own life, 
I remember them with a kind of joy; not that there was any joyful 
excitement then, but because they brought me a new experience a 
new nature, as it were and lifted me for a time above myself. And 
yet, comparing myself with other men, I find that on ordinary 
occasions my courage is rather below than above the average. And 
probably this instinctive courage, which flashes out so brightly on 
occasions, is inherited by a very large majority of the male children 
born into the world; only in civilized life the exact conjuncture of 
circumstances needed to call it into activity rarely occurs. 
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In hunting, again, instinctive impulses eome very much to the 
surface. Leech caricatured Gallic ignorance of fox-Minting in England 
when he made his French gentleman gallop over the hounds and dash 
away to capture the fox himself; but the sketch may be also taken 
as a comic illustration of a feeling that exists in every one of us. If 
any sportsman among my readers has ever been confronted with some 
wild animal a wild dog, a pig, or cat, let us say when he had no 
firearm or other weapon to kill it in the usual civilized way, and has 
nevertheless attacked it, driven by a sudden uncontrollable impulse, 
with a hunting knife, or anything that came to hand, and has succeeded 
in slaying it, I would ask such a one whether this victory did not give 
him a greater satisfaction than all his other achievements in the field? 
After it, all legitimate sport would seem ^illegitimate, and whole 
.hecatombs of hares and pheasants, and even large animals, fallen 
before his gun, would only stir in him. a feeling of disgust and self- 
contempt. He would probably hold his tongue about a combat of that 
brutal kind, but all the same he would gladly remember how In some 
strange, unaccountable way he suddenly became possessed of the 
daring, quickness, -and certitude necessary to hold his wily, desperate 
foe in check, to escape its fangs and claws, and finally to overcome it. 
Above all, he would remember the keen feeling of savage joy experi- 
enced in the contest. This would make all ordinary sport seem insipid; 
to kill a rat in some natural way would seem better to him than to 
murder elephants . scientifically from a safe distance. The feeling 
occasionally bursts out in the Story of My Heart: "To shoot with a 
gun is nothing. . . . Give me an iron mace that I may crush the savage 
beast and hammer him down. A spear to thrust him through with, so 
that I may feel the long blade enter, and the push of the shaft/' And 
more in the same strain, shocking to some, perhaps, but showing that 
gentle Richard Jefferies had in him some of the elements of a fine 
barbarian. 

But it is in childhood and boyhood, when instincts are nearest to 
the surface, and ready when occasion serves to spring into activity. 
Inherited second nature is weakest then; and habit has not progressed 
far in weaving its fine network of restraining influences over the 
primitive nature. The network is continually being strengthened in 
the individual's life, and, in the end he is cased, like the caterpillar, 
in an impervious cocoon; only, as we have seen, there are in life 
miraculous moments when the cocoon suddenly dissolves, or becomes 
transparent, and he is permitted to see himself in his original naked- 
ness. The delight which children experience on entering woods and 
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other wild places is very keen; and this feeling, although it diminishes 
as we advance in life, remains with us to the last. Equally great is 
their delight at finding wild fruits, honey, and other natural food; 
and even when not hungry they will devour it with strange zest. They 
will gladly feast on sour, acrid fruits, which at table, and picked in 
the garden, would only excite disgust. This instinctive seeking for 
food, and the delight experienced in finding it, occasionally comes 
up in very unexpected and surprising ways. "As I came through the 
wood," says Thoreau, "I caught a glimpse of a woodchuck stealing 
across my path, and felt a strange thrill of savage delight, and was 
strongly tempted to seize and devour him raw; not that I was hungry 
then, except for the wildness which he represented." 

In almost all cases those in which danger is encountered and rage 
experienced being exceptions the return to an instinctive or primitive 
state of mind is accompanied by this feeling of elation, which, in the 
very young, rises to an intense gladness, and sometimes makes them 
mad with joy, like animals newly escaped from captivity. And, for 
a similar reason, the civilized life is one of continual repression, 
although it may not seem so until a glimpse of nature's wildness, a 
taste of adventure, an accident, suddenly makes it seem unspeakably 
irksome; and in that state we feel that our loss in departing from 
nature exceeds our gain. 

It was elation of this kind, the feeling experienced on going back 
to a mental condition we have outgrown, which I had in the Patagonian 
solitude; for I had undoubtedly gone back; and that state of intense 
watchfulness, or alertness rather, with suspension of the higher intel- 
lectual faculties, represented the mental state of the pure savage. He 
thinks little, reasons little, having a surer guide in his instinct; he is 
in perfect harmony with nature, and is nearly on a level, mentally, 
with the wild animals he preys on, and which in their turn sometimes 
prey on him. If the plains of Patagonia affect a person in this way, 
even in a much less degree than in my case, it is not strange that they 
impress themselves so vividly on the mind, and remain fresh in memory, 
and return frequently ; while other scenery, however grand or beautiful, 
fades gradually away, and is at last forgotten. To a slight, in most 
cases probably a very slight, extent, all natural sights and sounds 
affect us in the same way; but the effect is often transitory, and is 
gone with the first shock of pleasure, to be followed in some cases by 
a profound and mysterious melancholy. The greenness of earth; 
forest and river and hill; the blue haze and distant horizon; shadows 
of clouds sweeping over the sun-flushed landscape to see it all is 
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like returning to a home, which is more truly our home than any 
habitation we know. The cry of the wild bird pierces us to the heart; 
we have never heard that cry before, and it is more familiar to us 
than our mother's voice. "I heard," says Thoreau, "a robin in the 
distance, the first I had heard for many a thousand years, methought, 
whose note I shall not forget for many a thousand more, the same 
sweet and powerful song as of yore. O the evening robin!" Hafiz 
sings: 

O breeze of the morning blow me a memory of the ancient time; 
If after a thousand years thy odours should float o'er my dust, 
My bones, full of gladness uprising, would dance in the sepulchre! 

And we ourselves are the living sepulchres of a dead past that past 
which was ours for so many thousands of years before this life of the 
present began ; its old bones are slumbering in us dead, and yet not 
dead nor deaf to Nature's voices; the noisy burn, the roar of the 
waterfall, and thunder of long waves on the shore, and the sound of 
rain and whispering winds in the multitudinous leaves, bring it a 
memory of the ancient time; and the bones rejoice and dance in 
their sepulchre. 

Professor W. K. Parker, in his work On Mammalian Descent, 
speaking of the hairy covering almost universal in this class of 
animals, says: "This has become, as every one knows, a custom 
among the race of men, and shows, at present, no sign of becoming 
obsolete. Moreover, that first correlation, namely, milk-glands and 
a hairy covering, appears to have entered the very soul of creatures 
of this class, and to have become psychical as well as physical, for in 
that type, which is only inferior to the angels, the fondness for this 
kind of outer covering is a strong and ineradicable passion." I am 
not sure that this view accords with some facts in our experience, 
and with some instinctive feelings which we all have. Like Waterton 
I have found that the feet take very kindly to the earth, however 
hot or cold or rough it may be, and that shoes, after being left off 
for a short time, seem as uncomfortable as a mask. The face is always 
uncovered;, why does the supposed correlation not apply to this part? 
The face is pleasantly warm when the too delicate body shivers with 
cold under its covering; and pleasantly cool when the sun shines hot 
on us. When the wind strikes us on a hot day, or during violent 
exercise, the sensation to the face is extremely agreeable, but far 
from agreeable to the body where the covering does not allow the 
moisture to evaporate rapidly. The umbrella has not entered the 
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soul not yet; but It is miserable to get wet in the rain, yet pleasant 
to feel the rain on the face. "I am all face," the naked American savage 
said, to explain why he felt no discomfort from the bleak wind which 
made his civilized fellow-traveller shiver in his furs. Again, what 
a relief, what a pleasure, to throw off the clothes when occasion permits. 
Leigh Hunt wrote an amusing paper on the pleasures of going to bed, 
when the legs, long separated by unnatural clothing, delightedly rub 
against and renew their acquaintance with one another. Everyone 
knows the feeling. If it were convenient, and custom not so tyrannical, 
many of us would be glad to follow Benjamin Franklin's example, and 
rise not to dress, but to settle comfortably down to our morning's 
work, with nothing on. When, for the first time, in some region where 
nothing but a figleaf has "entered the soul," we see men and women 
going about naked and unashamed, we experience a slight shock; 
but it has more pleasure than pain in it, although we are reluctant 
to admit the pleasure, probably because we mistake the nature of 
the feeling. If, after seeing them for a few days in their native 
simplicity, our new friends appear before us clothed, we are shocked 
again, and this time disagreeably so ; it is like seeing those who were 
free and joyous yesterday now appear with fettered feet and sullen 
downcast faces. 

To leave this question; what has truly entered our soul and become 
psychical is our environment that wild nature in which and to which 
we were born at an inconceivably remote period, and which made 
us what we are. It is true that we are eminently adaptive, that we 
have created, and exist in some sort of harmony with new conditions, 
widely different from those to which we were originally adapted ; but 
the old harmony was infinitely more perfect than the new, and if there 
be such a thing as historical memory in us, it is not strange that the 
sweetest moment in any life, pleasant or dreary, should be when 
Nature draws near to it, and, taking up her neglected instrument, 
plays a fragment of some ancient melody, long unheard on the earth. 

It might be asked: If nature has at times this peculiar effect on 
us, restoring instantaneously the old vanished harmony between organ- 
ism and environment, why should it be experienced in a greater degree 
in the Patagonian desert than in other solitary places, a desert which 
is waterless, where animal voices are seldom heard, and vegetation is 
grey instead of green? I can only suggest a reason for the effect being 
so much greater-in my own case. In sub-tropical woods and thickets, 
and in wild forests in temperate regions, the cheerful verdure and 
bright colours of flower and insects, if we have acquired a habit of 
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looking closely at these things, and the melody and noises of bird-life 
engages the senses; there is movement and brightness; new forms, 
animal and vegetable, are continually appearing, curiosity and expecta- 
tion are excited, and the mind is so much occupied with novel objects 
that the effect of wild nature in its entirety is minimized. In Patagonia 
the monotony of the plains, or expanse of low hills, the universal 
unrelieved greyness of everything, and the absence of animal forms 
and objects new to the eye, leave the mind open and free to receive 
an impression of visible nature as a whole. One gazes on the prospect 
as on the sea, for it stretches away sea-like, without change, into 
infinitude ; but without the sparkle of water, the changes of hue which 
shadows and sunlight and nearness and distance give, and motion of 
waves and white flash of foam. It has a look of antiquity, of desolation, 
of eternal peace, of a desert that has been a desert from of old and will 
continue a desert for ever; and we know that its only human in- 
habitants are a few wandering savages, who live by hunting as their 
progenitors have done for thousands of years. Again, in fertile savan- 
nahs and pampas there may appear no signs of human occupancy, 
but the traveller knows that eventually the advancing tide of humanity 
will come with its flocks and herds, and the ancient silence and 
desolation will be no more ; and this thought is like human companion- 
ship, and mitigates the effect of nature's wildness on the spirit. In 
Patagonia no such thought or dream of the approaching changes to 
be wrought by human agency can affect the mind. There is no water 
there, the arid soil is sand and gravel pebbles rounded by the action 
of ancient seas, before Europe was; and nothing grows except the 
barren things that nature loves thorns, and a few woody herbs, and 
scattered tufts of wiry bitter grass. 

Doubtless we are not all affected in solitude by wild nature in the 
same degree; even in the Patagonian wastes many would probably 
experience no such mental change as I have described. Others have 
their instincts nearer to the surface, and are moved deeply by nature 
in any solitary place; and I imagine that Thoreau was such a one. 
At all events, although he was without the Darwinian lights which 
we have, and these feelings were always to him "strange," "mysterious," 
"unaccountable," he does not conceal them. This is the "something 
uncanny in Thoreau" which seems inexplicable and startling to such 
as have been never startled by nature, nor deeply moved; but which, 
to others, imparts a peculiarly delightful aromatic flavour to his 
writings. It is his wish towards a more primitive mode of life, his 
strange abandonment when he scours the wood like a half-starved 
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hound, and no morsel could be too savage for Mm; the desire to 
take a ranker hold on life and live more as the animals do; the 
sympathy with nature so keen that it takes his breath away; the 
feeling that all the elements were congenial to him, which made the 
wildest scenes unaccountably familiar, so that he came and went 
with a strange liberty in nature. Once only he had doubts, and 
thought that human companionship might be essential to happiness; 
but he was at the same time conscious of a slight insanity in the 
moods; and he soon again became sensible of the sweet beneficent 
society of nature, of an infinite and unaccountable friendliness all 
at once like an atmosphere sustaining him. 

In the limits of a chapter it is impossible to do more than touch 
the surface of so large a subject as that of the instincts and remains 
of instincts existing in us. Dr. Wallace doubts that there are any 
human instincts, even in the perfect savage; which seems strange in 
so keen an observer, and one who has lived so much with nature and 
uncivilized men; but it must be borne in mind that his peculiar theories 
with regard to man's origin the acquisition of large brains, naked 
body, and the upright form not through but in spite of natural selection 
would predispose him to take such a view. My own experience and 
observation have led me to a contrary conclusion, and my belief 
is that we might learn something by looking more beneath the hardened 
crust of custom into the still burning core. For instance, that experi- 
ence I had in Patagonia the novel state of mind I have described 
seemed to furnish an answer to a question frequently asked with 
regard to men living in a state of nature. When we consider that /our 
intellect, unlike that of the inferior animals, is progressive, how 
wonderful it seems that communities and tribes of men should exist 
"are contented to exist," we often say, just as if they had any choice in 
the matter for ages and for thousands of years in a state of pure 
barbarism, living from hand to mouth, exposed to extremes of tem- 
perature, and to frequently-recurring famine even in the midst of 
the greatest fertility, when a little foresight "the smallest amount of 
intelligence possessed by the lowest of mankind," we say would be 
sufficient to make their condition immeasurably better. If, in the wild 
natural life, their normal state is like that into which I temporarily 
fell, then it no longer appears strange to me that they take no thought 
for the morrow, and remain stationary, and are only a little removed 
from other mammalians, their superiority in this respect being only 
sufficient to counterbalance their physical disadvantages. That in- 
stinctive state of the human mind, when the higher faculties appear 
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to be non-existent, a state of intense alertness and preparedness, which 
compels the man to watch and listen and go silently and stealthily, 
must be like that of the lower animals: the brain is then like a highly- 
polished mirror, in which all visible nature every hill, tree, leaf is 
reflected with miraculous clearness ; and we can imagine that if the 
animal could think and reason, thought would be superfluous and 
a hindrance, since it would dim that bright perception on which his 
safety depends. 

That is a part, the lesser part, of the lesson I learnt in the Patagonian 
solitude: the second larger part must be cut very short; for on all 
sides it leads to other questions, some of which would probably be 
thought "more curious than edifying." That hidden fiery core is 
nearer to us than we ordinarily imagine, and its heat still permeates 
the crust to keep us warm. This is, no doubt, a matter of annoyance 
and even grief to those who grow impatient at Nature's unconscionable 
slowness; who wish to be altogether independent of such an under- 
lying brute energy; to live on a cool criist and rapidly grow angelic. 
But, as things are, it is, perhaps, better to be still, for a while, a little 
lower than the angels : we are hardly in a position just yet to dispense 
with the unangelic qualities, even in this exceedingly complex state, 
in which we appear to be so effectually "hedged in from harm." I 
recall here an incident witnessed by a friend of mine of an Indian 
he and his fellow-soldiers were pursuing who might easily have escaped 
unharmed; but when his one companion was thrown to the ground 
through his horse falling, the first Indian turned deliberately, sprang to 
the earth, and, standing motionless by the other's side, received the 
white men's bullets. Not for love it would be absurd to suppose such 
a thing but inspired by that fierce instinctive spirit of defiance which 
in some cases will actually cause a man to go out of his way to seek 
death. Why are we, children of light the light which makes us timid 
so strongly stirred by a deed like this, so useless and irrational, and 
feel an admiration so great that compared with it that which is called 
forth by the noblest virtue, or the highest achievement of the intellect, 
seems like a pale dim feeling? It is because in our inmost natures, 
our deepest feelings, we are still one with the savage. We admire a 
Gordon less for his godlike qualities his spirituality, and crystal 
purity of heart, and justice, and love of his kind than for that more 
ancient nobility, the qualities he had in common with the wild man 
of childish intellect, an old Viking, a fighting Colonel Burnaby, a 
Captain Webb who madly flings his life away, a vulgar Welsh prize- 
fighter who enters a den full of growling lions, and drives them before 
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Mm like frightened sheep. It Is due to this instinctive savage spirit 
in us, in spite of our artificial life and all we have done to rid our- 
selves of an inconvenient heritage, that we are capable of -so-called 
heroic deeds; of cheerfully exposing ourselves to the greatest privations 
and hardships, suffering them stoically, and facing death without 
blenching, sacrificing our lives, as we say, in the cause of . humanity, 
or geography, or some other branch of science. 

It is related that a late aged prime minister of England on one 
occasion stood for several hours at his sovereign's side at a reception, 
in an oppressive atmosphere, and suffering excruciating pains from a 
gouty foot; yet making no sign and concealing his. anguish under a 
smiling countenance. We have been told that this showed his good 
blood: that because he came of a good stock, and had the training 
and traditional feelings of a gentleman, he was able to suffer in that 
ealm way. This pretty delusion quickly vanishes in a surgical hospital, 
or on a field covered with wounded men after a fight. But the savage 
always endures pain more stoically than the civilized man. He is 

Self-balanced against contingencies, 
As the trees and animals are. 

However great the sufferings of the gouty premier may have been, 
they were less than those which any Indian youth in Guiana and 
Venezuela voluntarily subjects himself to before he ventures to call 
himself a man, or to ask for a wife. Small in comparison, yet he did 
not endure them smilingly because the traditional pride and other 
feelings of a gentleman made it possible for him to do so, but because 
that more ancient and nobler pride, the stern instinct of endurance 
of the savage, came to his aid and sustained him. 

These things do not, or at all events should not, surprise us. They 
can only surprise those who are without the virile instinct, or who 
have never become conscious of it on account of the circumstances of 
their lives. The only wonder is that the stern indomitable spirit in 
us should ever in any circumstances fail a man, that even on jbhe 
scaffold or with the world against him he should be overcome by 
despair, and burst into weak tears and lamentations, and faint in 
the presence of his fellows. In one of the most eloquent passages of 
his finest work Herman Melville describes as follows that manly spirit 
or instinct in us, and the effect produced on us by the sight of its 
failure: "Men may seem detestable as joint-stock companies and 
nations; knaves, fools, and murderers there may be; men may have 
mean and meagre faces; but man, in the ideal, is. so noble and so 
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sparkling, such a grand and glowing creature, that over any ignominious 
blemish in him all his fellows should run to throw their costliest robes. 
That immaculate manliness we feel in ourselves so far within us that 
it remains intact though all the outer character seems gone bleeds 
with keenest anguish at the spectacle of a valour-ruined man. Nor 
can piety itself, at such a shameful sight, completely stifle her up- 
braidings against the permitting stars. But this august dignity I treat 
of, is not the dignity of kings and robes, but the abounding dignity 
which has no robed investiture. Thou shalt see it shining in the arm 
that wields a pick and drives a spike; that democratic dignity which, 
on all hands, radiates without end from God Himself." 

There is then Something to be said in favour of this animal and 
primitive nature in us. Thoreau, albeit so spiritually-minded, could 
yet "reverence" that lower nature in him which made him brother 
to the brute. He experienced and fully appreciated its tonic effect. 
And until we get a better civilization more equal in its ameliorating 
effect on all classes if there must be classes and more likely to 
endure, it is perhaps ,a fortunate thing that we have so far failed to 
eliminate the "savage" in us the "Old Man" as some might prefer to 
call it. Not a respectable Old Man, but a very useful one occasionally, 
when we stand in sore need of his services and he comes promptly and 
unsummoned to our aid. 



Beeb 



BY HAPPY COINCIDENCE, THE MUSES WITH UNCOMMON LABGESSE HAVE 

endowed William Beebe with a superb sense of observation and a 
facile pen. So felicitous this combination that interest in natural his- 
tory writing, since he began, has been greatly stimulated. 'Beebe's 
books are both excellent scientific documentation and excellent litera- 
ture; and they run the entire gamut of biology. 

After his graduation from Columbia University in 1898, Beebe was 
given the post of Ornithologist at the New York Zoological Society. 
Birds were his first interest; and his first book, Two Bird-lovers in 
Mexico (1905) , marked him as an authority in this field, and revealed 
his stylistic gifts as well. His next work, Our Search for a Wilderness 
(the "Our" includes his first wife, Mary Blair Beebe) was the product 
of his first trip to South America. It shows Beebe's keen observatory 
powers at work, set down with noae of that dry-as-dust descriptive 
matter which savants seem to regard so necessary to a scientific work. 
Here was natural history as lively as a romance; and Beebe's readers 
quickly discovered that the subject could be studied without tears, 

As time matured, so did the nature of Beebe's work. He conceived, 
and was able to enlist support for, a plan for the study of nature in 
her own laboratory, the tropics. The Tropical Research Station at 
Bartica, British Guiana was founded. Under the auspices of the New 
York Zoological Society, and guided by Beebe's immense directive 
enthusiasms, the Station became the center for new phases of biological 
research. In the years that followed, biologists working on all their 
particular sub-divisions passed in and out of the Tropical Station. 
Many a career in natural history was made there. Beebe's own studies 
of the primitive hoatzin, the tinamou and the long-beaked toucan 
established him beyond dispute, as one of the world's great orni- 
thologists. His books, Jungle Peace (1918), The Edge of the Jungle 
(1921), and Jungle Days (1925) reveal his interpretive powers at their 
best. ' ' 

300 
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As with so many other naturalists Humboldt, Wallace, Bates, 
Darwin Beebe was,a South American product; its tropics were Ms 
alembic. For .although he has traveled widely in Burma, Borneo and 
Mongolia, writing as he explored, still South America remains the 
earth-mother who matured him. 

From ornithology Beebe gradually shifted his interest to general 
biological problems. He turned to the study of marine biology, to 
the exploration of the primaeval element which is the mother of all 
life. With Otis Barton, Beebe devised a diving contraption called a 
bathysphere, in which he had himself lowered into the Caribbean 
depths off Bermuda. Out of these uew studies came a new form of 
natural history literature, the picture of sea life half a mile down. 

Beebe is now past seventy, still a tireless worker in his Bronx Park 
laboratory, and still the writer of delightful books. 



FALLING LEAVES * 

Next to the dynamic crashing syncopation of a regimental band, or 
the subtle, infinitely more emotionally hypnotic beat of- a tomtom, 
comes the thrilling rhythm hour after hour, of a double row of paddles 
tearing and eddying through water in unison, not only the thump and 
splash from the dugouts of tropical savages but the deep-dipped rush 
and swirl from bark canoes. This is the obvious, the much-described, 
but how many of us have listened for, and heard, the low, sibilant 
swish of the blades through the air, as they reach forward for the 
next stroke. Until mind and ear are focussed it is inaudible, but when 
once caught it outsings more blatant sounds of water and voice. The 
blind spots of our perceptions conceal many phases of delicate beauty 
in the things around us, aspects which are dulled by the opacity of 
familiarity, passed over by the unseeing activity of our surface- 
skimming minds. 

The living leaf both singly and in foliage mass has been epi- 
taphed, eulogized, sung, praised and similed for centuries, but except 
for- occasional references to the "sere and yellow leaf," dying, falling 
and lead leaves have been left where they lie, with only the incense of 
theii funeral pyres woven into the haze of Indian Summer. 



*From Jungle Days. Copyright, 1925, by William Beebe. Courtesy of G. P. 
Putnam's Sons. 
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I have seen an orang-utan build him a sleeping platform of leaves 
in less than three minutes, so it is not improbable that the first arti- 
ficial home our more direct ancestors knew was a leafy nest. Leaves 
at least formed the sole clothing of our early parents, according to 
Scripture, and from nursery days we have always known that falling 
leaves were a shroud for the babes in the wood. More than this, 
botanists tell us that the leaf is the foundation of flower and fruit, 
so that it was really only a mass of highly specialized leaves which 
introduced Newton to gravitation. 

But the importance and interest of falling leaves in this world needs 
no brief from me. I merely want to know them better for my own 
pleasure, I wish to hear and see and feel them, and so I leave my 
laboratory after a day of intensive technical work and slip into the 
jungle, where millions of leaves are falling during my lifetime, and 
hundreds of millions fell before I was born. 

I am sitting at the edge of a tropical swamp and for the moment 
trying to close my mind and sense to the sounds and sights of birds 
and insects, and focus on leaves, and especially dead ones. This is 
no more difficult than it would have been to have forgotten Caruso 
and the orchestra in order to meditate on the kind of wood of which 
the chairs were fashioned. 

Further than this I am putting out of my mind the letters 
LEAVES and thinking of them innominately as a vast multitude 
of spread-out sheets of green and brown tissue. They are really the 
jungle, for without them it would be like the bare masts and rigging 
of a vessel. High overhead beyond the clouds of chlorophyll are other 
white clouds of moisture, driven swiftly westward by the steady trade- 
wind. Around me the air is as quiet as in a room, and, as so often 
the case, of just the right temperature to be forgotten, neither too 
hot nor too cold, a distinct effort being necessary to realize that I 
am not in some great enclosed chamber; so calm and equable are 
the surroundings. 

It is the dry season, and the short daily shower does little to soften 
the crackle of the fallen leaves. Even after a month of heavy un- 
seasonable rain, when our records show that it is the dry season, the 
noise of treading on the jungle floor reveals the actual lack of humidity 
at times other than actual precipitation. Now and then, near my feet, 
a leaf draws its edges together, turns a little and rustles gently all by 
itself as if even in death it dreamed of some pleasant trifle, something 
which would please a green leaf, in sunlight, swaying high in air. Then, 
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like a crumpled bit of paper in a waste-basket, it settles lower among 
its fallen fellows. Here it will wait patiently for the impact of the 
heavy rains, three or four months hence, to soften its stiff, crinkling 
tissues, and re-mold it into incarnations of other leaves to come. 

Fallen leaves have a wind song all their own which is to be heard 
only when listened for consciously. When a fitful breeze is blowing, 
if the ear is held close to the ground, a low intermittent clatter and 
shuffling is audible, with occasionally a real rustle as a delicately bal- 
anced leaf is blown over. Stand up and the carpet .of dead leaves 
becomes silent, their _gentle talk lost in the hubbub of living, moving 
foliage. 

In this quiet, cool swamp I am impressed with the vast number of 
leaves which have started to fall but have not reached the earth. 
Some have landed in crotches, or become entangled in masses of vines, 
others have driven their stems clear through the live tissue of leaves 
in their downward path and hang dangling. Just above me a living 
and a dead palmated frond have their leafy fingers intertwined like 
the outer points of fighting buckles, with no chance of release until 
the death and fall of the second leaf. 

As I watched, three leaves fell, each with characteristic motion. I 
once made a key to more than a dozen kinds of jungle trees, based 
on the .way the leaves fell, and to anyone who wishes to enter an 
untrodden botanical field I commend this idea. The third leaf fluttered 
and eddied, fighting with all its expanse of plane against the pull of 
gravitation, and at the very last, came to rest on a mattress of fern 
frond a respite merely, for the first real gust would send it to the 
ground. As it touched the fern a butterfly rose, a black heliconian, 
with a large red spot on each wing. Its flight was astonishingly like 
that of the descending leaf, a tremulous fluttering just carrying it 
along, now rising, now descending a flight wholly deceiving, for these 
butterflies can thread the mazes of jungle vines all day without tiring. 
But this butterfly was also like the leaf in its sere and faded garb. 
The wings were frayed and torn the black was a thread-bare brown, 
the red weathered to faded salmon, and the seams of its wings showed 
plainly. Life was nearly over, yet weak as it was, it would probably 
die no violent death. The most awkward bird or predatory insect 
could catch it at will, yet it flew slowly along, unmolested by jacamars 
and cuckoos, dragon and robber flies. Its conspicuous colors and slow, 
tantalizing flight, like all else in the jungle, had a reason it was its 
own advertisement of inedibility. Soon, however, this Wandering Jew 
x 
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of a butterfly would slip from Its sleeping porch, and, like the fluttering 
leaf, make a last ineffectual struggle agains the pull of earth and its 
wings would lie among the leaves. 

Before the butterfly passed from view, I was startled by a sudden, 
rough rip of sound, and just overhead a macaw put all the harshness 
of its beak and the blatancy of its coloring into its voice, and almost 
the leaves around me seemed to rustle. Into a clear space of sky four 
great, flame-winged birds passed, and with flight direct as arrows, but 
otherwise exactly like the falling leaf and the butterfly, they vibrated 
northward. 

Without intention, but very happily, I found I had chosen my seat 
between extremes in leaves. Close along one side lay a fallen leaf 
which began eight feet behind and extended twenty-three feet in front, 
thirty-one feet of palm frond. In its fall it had crushed several young 
mora saplings and many lesser growths. The least movement near it 
aroused a crashing which could be heard to the river. The leaflets, 
two hundred in number, lay stretched out four to six feet on each 
side, and the mighty stem was like a 'length, of channel iron, with 
edges sharp as razors. It was parched and shrunken and had probably 
hung dead for a long time before it fell. A billion ordinary leaves fall 
unnoticed in the tropics, while in the North we lump this vast as- 
semblage of happenings under the one word "autumn." But the fall 
of a palm leaf is an event. Once as I was leaving my Station for a 
trip north, I noticed that one of the leaves of our sentinel cuyuru palm 
was drooping and browned. Months later when I returned, it was still 
hanging, and two weeks afterwards fell in the night with a crash which 
wakened us all. Dynasties of history might be dated by the falling 
of such a leaf, and if I could have been present at the dropping of 
all the leaves of my palm, whose scars were still so plain, there would 
be material for an epic. The remark of Charles the Second on his 
deathbed could be applied to the dead leaf at my side, for these 
gigantic fronds grow and live their lives much more rapidly than they 
die and disintegrate. Years from now I could probably find traces of 
the reinforced cellulose-hardened main stem. 

And now my faded and forlorn heliconian butterfly fluttered again 
toward me, and almost alighted on this paper, but turning at the last 
moment, it rose a bit, and came to rest at my elbow, on a stem lined 
with small leaflets. Hardly had the insect furled its wings, when it 
fluttered and took to flight again. The cause delighted me beyond 
measure, it had been unseated and frightened by the movement, of 
a living leaf 1 At the impact of its delicate feet, the leaflets of the 
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sensitive plant closed abruptly together and the stem sank. So exquisite 
was the reaction that the several leaflets beyond the insect were un- 
moved. A few seconds later while I was still watching, an adjoining 
twiglet closed every one of its leaflets and dropped 120 upon its 
parent branch. Nothing had touched it, no breath of air had moved it. 
I was puzzled. Lifting it very gently, it broke off and fell to the 
ground, green, fresh, as far as I could see quite without cause. I 
picked it up and examined the base and there I found the source of 
the trouble. A tiny beetle had cut it almost off, and the slight fall 
of the twig, together with my touch had parted the few remaining 
fibres. The beetle was very small and must have been laboring for 
a long time, and it was a mystery why the featherdom tread of a 
butterfly ? s feet had accomplished what the hacking and sawing of the 
beetle's jaws had not. 

All the leaves on the mimosa would not have equalled one of the 
lesser leaflets of the palm frond, and on the ground they were almost 
invisible, sinking almost at once into the mold. The sensitive leaves 
had the semblance of animal nerves and movement; the palm leaf 
would have brained me if it had fallen while I passed beneath. 

In these jungles a falling leaf has a whole scale of sounds, as it 
runs the descending gamut of collisions. From the top of a tall tree 
a leaf may take fifteen or twenty seconds to reach the earth, disre- 
garding the very good chance of lodgment, and each touch of vine, 
leaves, living and dead, the caroming off of branches and ripping 
through thorns, gives forth a different sound, of which our poor ears 
can distinguish very few, and which our language, spoken and written, 
is wholly helpless in reproducing. I would like very much to find a 
word or sound which would bring to mind the fall of a leaf upon 
leaves. I know it perfectly the generic timbre the composite echo 
etched into my mind by a thousand conscious listenings. But it will 
not get past my consciousness to my lips, and utterly refuses to siphon 
down my arm and pen. 

Fallen leaves are of tremendous importance to those of us who do 
much hunting in the jungle, and chiefly on account of their suscepti- 
bility to moisture in the air. In the wet season it is possible to creep 
up to some of the wariest of animals, the thick mat of soft, damp 
leaves forming an admirable muffler. In the dry season this is hope- 
less, every step is ascream with crackling, and only when a leaf-rattling 
breeze is blowing can one pass through the jungle without blatant 
advertisement. This, however, is of sligHt assistance in hunting, for 
the blowing of the leaves conceals as well the audible whereabouts 
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of the game. When the fallen leaves are dry the only method Is to 
walk to some favorable spot, and there sit and wait for approaching 
or passing animals to register their footfalls. In estimating the 
abundance of jungle life I have constantly -to check a tendency to 
underestimate numbers in the wet season. Ameiva lizards appear to 
be many times as abundant in times of drought, crashing along with 
the noise of a peccary, yet they have no season of aestivation, but only 
of silent progress. 

We do not realize the acuteness of hearing of wild animals until we 
try to stalk them over dry leaves. A giant leaf may crash down from 
branch to branch and never cause a curassow'or deer to start. I have 
seen a labba feeding in late afternoon under a nut tree when a whole 
branch with clusters of dead leaves hurtled to earth a few yards away, 
and the big, spotted rodent merely glanced up, casually munching as 
It looked. My next step slipped an inch sideways and crumbled a 
tiny leaf crust, and without a second's investigation the animal gave 
one terrified squeal and fled headlong. 

There are silent and there are boisterous leaves. Some, with finely 
pinnated foliage, have a pact of silence with the elements, from which 
wind and rain strive in vain to awaken them. Even when these 
filigree ones are dead and cling long to the branches, they give before 
the blasts, they let the rain drip from their finger tips without a sound. 
But a single, half-loose cecropia frond can imitate a rainstorm, the 
roar of a flushed covey of pheasants or a passing troop of monkeys, 
all by itself. More than this, it will begin uncannily to quiver and 
shake and rattle wildly about, while every adjacent leaf dangles as 
silently as if painted. Thus does its sensitive balance and crinkled 
shard betray the wandering little wind spouts which are bom deep in 
the jungle, and, like other aquatic cousins, stretch straight upward 
in a tiny, clean-cut whorl of air. 

A book could be written upon burning leaves how they meet their 
cremation, how they curl when this new, devastating long-bottled-up 
sun heat chars their, tissues. How they shout and crack in the wind 
of their own swan song, and how they look when the heat and roar 
have passed and the cold ash remains. A month of drought at Kartabo 
once made the thick mat of bamboo leaves about the compound con- 
siderable of a menace. So we had a great raking and bonfire of the 
ten million and one elongated slivers of pale brown leaves. (Even the 
color of dead leaves, like the plumage of hen pheasants, is far more 
subtle and beautiful than we suspect, for after the above sentence, 
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I try to match a dead bamboo leaf color in Ridgway's color book 
and fail utterly. It lies between vinaceous-buff and olive-buff and is 
of no human-named color.) 

The ashy souls of leaves differ to as great a degree as do their 
shapes and life-greens. Some are so ethereal that they vanish in a 
curl of faint blue smoke and leave scarcely a trace of ponderable 
greyness. The bamboos are far otherwise. There is nothing quiet or 
sad about their cremation. They snap and crackle joyously in the 
flames, with more gust than ever they rattled in the trade winds. And 
indeed their passing is far less of a radical change than for most 
leaves. They are so surcharged with silica that the lachemy of glowing 
heat merely alters their hue to silvery white, and when the furnace of 
their tissues has cooled, they lie unchanged in shape and outline. 'A 
heavy rain or big wind shatters this crystalline ghost of a feuille, and 
the various salts are washed into the .soil, ready for their next great 
adventure. 

Before I lived under bamboos I never realized how friendly fallen 
leaves could be. Trees with heavy, leaded-stemmed leaves drop them, 
straight to the ground. But bamboo leaves are like zeppelins when 
they are launched and, with the slightest breeze float along on even 
keels, drifting sometimes far into the laboratory. When at tea one 
day I idly watched a leaf dangling highup from one of the lofty stems, 
so far away I could not tell whether it was brown or green. A slight 
gust came and it broke off and, revolving slowly, scaled obliquely 
down, through the verandah and launched in my teacup. 

These leaves register very accurately the force of the wind, and 
I have seen a thick bed of ashes of burned bamboo leaves studded 
thickly as a porcupine's skin with the javelins of recent falls, two lots 
having speared the ashes at different angles. One was almost upright, 
having landed in a gentle wind that afternoon, the other at an oblique 
angle, after volplaning on the stronger trades of morning. 

Leaves in death still mirror many of the characteristics of their 
living fellows. In the tropics a host of plants flower once or at njost 
twice a year, but attract insects at all times by setting forth a little 
bowl of nectar on each leaf stalk. I have observed a small bush with 
forty-nine leaves and counted nine and forty ants thereon, one guest 
to each nectar-cup,- each having visited, sipped and remained per- 
haps by their jealous gormandizing keeping away other more harmful 
insects. On fallen leaves the sides of the bowls still seem to contain 
some sweetness, and to these come other ants (as we used to love to 
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scrape the emptied ice-cream freezer), who gnaw eagerly at the 
shrivelled cups and the sweet crusts which have fallen from the table 
of the jungle. 

There are parts of jungle clearings which I hardly know in early 
morning, while their foliage is still asleep. Some leaves are surpris- 
ingly drowsy and not until the sun actually fillips them with its beams 
do they raise their heads, twist on their stalks in a leafy yawn, and 
eat to their daily stint in their chlorophyll factory. These leaves die 
in the position of sleep, so that if we had a fallen twigful we would 
know their somnolent attitude in life. 

By far the phase of dominant interest in fallen or dead leaves is 
the part they "have played in the evolution of animal life. If we can 
infer the position of sleep from that in death, how vastly greater is 
possible the reconstruction of dead vegetation from living creatures 
of the jungle. If every leaf and twig, flower andi fruit, branch and 
trunk were to vanish suddenly from the earth, their memory would 
remain deeply impressed in form, size, movement, pattern and color 
of a host of creatures, while we would still have even the jungle lights 
and shadows etched upon fur and feathers. As we go down the scale 
in life we find more and more marvels of resemblance, and it would 
be an easy matter to reconstruct an entire plant of animals. I have 
caught monster walking-stick insects over a foot in length, which 
were dead wood to the keenest eye. Smaller ones carry the re- 
semblance to an inordinate extreme. Not only do they look like twigs 
and stems, but they act like them, clinging with four feet and dangling 
the other two out in midair, while every now and then the whole 
insect sways gently, as does a tiny twig moved by a breath. Things 
such as this make a scientist's work wonderful and holy beyond 
Bryan's utmost conception of these words. 

From day to day in the jungle I add to iny animal-plants. I discover 
giant katy-dids so green and flat, so veined and stemmed, that no 
passing observer could say, "This is leaf, this insect." Others have 
spoiled the symmetry and perfection of their sham cholorphyll with 
simulated holes, and apparent tears and spots of fungi, and the drop- 
pings of birds. All the diseases, parasites and injuries of leaves have 
been photographed upon the wings of insects, in unconscious endeavor 
to escape observation. At this point we come upon interactions, com- 
plications, subtleties of great delicacy, such as are shown by mantids, 
or "rar'hor'ses" as they are called in the Southern States. These are 
incarnated, material sophists, camouflaged under chlorophyll color not 
for protection but for attack. As the white fox creeps upon the white 
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ptarmigan over the white snow, so here in the tropics, the mantids 
re-enact a similar, but viridescent drama. 

Passing on from growing leaves we find flower bugs and orchid 
spiders, the latter being forced to conceal their brilliant pigments 
in the shadow of under-leaf, until some particular blossom appears. 
Then, with their colors and patterns so exact that they might have 
been fashioned in the same petal shop the spiders take their place on 
or near the flowers. Some even eat away the heart of the blossom, 
substituting their stamen leg and pistil palpi, and with the unharmed 
nectary still giving forth perfume, these deadly frauds of flowers 
await the visiting bees. 

Caterpillars gnaw out bits of leaf and then fill up the space with 
their own painted bodies, but butterflies and moths are the veritable 
reflections of leaves, they would indeed be naked and blatant to the 
world were foliage to vanish. Here again not only are color and pattern 
invoked but even the movement in falling. I have had a brown 
butterfly flutter in short, oblique eddies to my feet, and there alight 
warelessly and sway from side to side. Dozens of times I have crept 
up and enmeshed a dead leaf in my net, and as many times have 
brushed heedlessly by a dead leaf only to have it take wings to itself 
and fly away. 

Two adventures which befell me yesterday had to do with leaves, 
and touched the extremes of the gamut of an explorer's life from 
the danger of death to the glory of new discovery. Every morning a 
bird had been calling from a certain tree-top a short, raucous, un- 
pleasant call, but a new one. So ventriloquial was it that it had wholly 
baffled me. Only by triangulation, the successive focussing from three 
distant points, could I ever hope to find it. I was creeping slowly on 
my second lap, lifting my feet high to clear twigs and vines, when 
something drew my eyes from the tree overhead to the dead leaves 
belo^r. This has happened to me perhaps a score of times and I hope 
will continue in the future the sudden, inexplicable perception of a 
poisonous snake on which my foot is about to descend. A large fer-de~ 
lance, more like dead leaves than the leaves themselves, was coiled 
less than two feet away. On its scales it mirrored the brown dead 
leaves, the dark fungus spots, the shadows of the curled-up edges, 
the high lights of the burnished surface sheen. Optically there was 
no interruption of the floor of dead foliage; actually a horrible death 
lay twelve inches beneath my upraised foot. The lethal mat was 
coiled as evenly as a rope on a battleship and in the exact center lay 
the arrow head with its unwinking eyes and the flickering tongue. As 
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I withdrew my foot and began to breathe again, I forgot my raucous- 
voiced bird and sat down to ponder this. I took my strong butterfly 
net and drew the netting taut across the ring and behind this barrier 
I slowly approached. Closer and closer I drew until I could see the 
slit-like pupil and the green and livid mottling of the iris. When I 
almost touched the sharp snout with the other side of the mesh, I 
sniffed carefully and repeatedly, dulling every other sense but that 
of smell. There came to my nostrils a faint but distinct odor, an 
unpleasant musk, which, once detected, remained vivid. It was a faint 
adumbration of that strong, repulsive smell which permeates the cage 
where one of these reptiles is confined, and I believe that, without 
invoking any more radically psychic process, my attention is attracted 
and focussed at these times by the faint, unconsciously stimulating 
odor of the snake on the jungle floor. I cannot otherwise explain my 
invariable detection at the last minute, of creatures who more than 
any others are of the leaves, leafy. 

My second adventure was also a thrilling one but from a wholly 
different point of view. I was walking along a trail after a shower, 
looking idly at a big, palmated leaf at my very elbow when there 
suddenly materialized upon it a large lizard. It was one of the most 
beautiful of all lizards and fortunately had been named with imagina- 
tion Polychrus marmoratus the many-colored Marble One. It was 
sprawled flat upon the great green expanse, its scales shimmering leaf- 
green with enough spots here and there to be a convincing portion of 
the full-grown, insect-defaced foliage. I leaned toward it and it began 
slowly to creep away. The long, slender tail was curled and twisted 
into a lifeless tendril, and the toes dangled half in midair like no 
imaginable piece of any live reptile. Progress was by means of the 
forefeet alone ? one after the other being pushed ahead stealthily, taking 
hold and dragging the rest of the creature onward. The body, hind 
legs and tail simply scraped over the leaf. 

When it reached the thick, brown twig, magic began before our eyes 
for fortunately I had two companions to share this wonder. As it 
left the green tissue and crawled slowly out along the twig its course 
was traceable not only by its position in space, but by most exquisitely 
adjusted and timed pigmental change, at the exact edge of the leaf 
the green gradually faded and a wave of brown swept down the reptile. 
Never have I seen a more perfect use of obliterative color. In captivity 
these polychrus will often run through their whole little pigmental 
gamut from mere emotion, or light and shadow. The whole soul of my 
lizard on the leaf was concentrated in his half-closed eyes watching 
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my every motion, yet it must have been through the eye alone that 
the amazingly accurate somatic color change was dictated and regu- 
lated. Here was surely the ultimate example of vegetable imitation, 
twigs, leaves both green and brown tendril swaying movement, all 
in one organism. Not for anything would I have betrayed the lizard's 
trust in the magnificent shield which nature had built up about it. We 
pretended to be completely deceived and left it an irregular bit of 
half-greenness on the second leaf, and half brownness on the twig. 

A classic volume will some day be written on the adventures of 
fallen leaves, for when a leaf has evaded the inroads of insects and 
fungi, has resisted wind and rain, succumbing finally to the pull of 
gravitation, there awaits it, in addition to ultimate mold and desicca- 
tion, a host of possible adventures on the jungle floor. 

With all my desire to clothe the fallen leaf with dramatic interest 
and an abstract vitality, my first and last thoughts are those of sad- 
ness. Alien as I am to these tropical jungles, a mere transient injection 
from the North, the sere and yellow leaf means to me the end of a 
season, of a year a very appreciable fraction of lifetime and even 
in this evergreen land, this jungle du printemps etemel, the dead leaf 
eddying to earth is a sad and a tragic happening. 



-H. Ai. Tomlinson. 
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TOMLINSON WOULD BE THE FIRST TO PROTEST. HE WOULD INSIST THAT 
he does not belong among these naturalists, that his name should not 
be ranged with such biological titans as Darwin, Humboldt, Spruce, and 
Bates. And yet The Sea and the Jungle (written in 1912, his first book) 
has a feeling for the essences of the jungle which is found in no other 
of the thousands of South American chronicles. Like Herman Mel- 
ville when describing the aridities of the Galapagos, Tomlinson is able 
somehow to get behind the facade of first realities to the heart of 
that world. within a world, the magnificent Amazon. 

Tomlinson had no preparation for his task, or rather he came to it 
by accident. Born in London's East End, he was brought up, he says, 
among London's wharves where, if he learned nothing else, he certainly 
learned all about ships. When he tells us that at the age of twelv.e 
lie was making out bills of lading for the Cutty Sark, one sees how 
early he soaked up the brine of life and sea. He seems to have had 
an interest in natural history, which extended to the study of geo- 
logical specimens; and he was an avid reader of Moby Dick and 
Wolden. But these were casual avocations; he earned his living as a 
reporter on one of the London dailies. It was his brother-in-law, master 
of the tramp steamer Capella about to sail for the Amazon, who made 
the suggestion that was to change the course of Tomlinson's life. The 
Capella had a cargo of coal to be delivered 2000 miles up the Amazon. 
Why didn't Tomlinson accompany him? Something within Tomlinson 
said "Go," and he did. The result was The Sea and the Jungle and 
for Tomlinson a reputation. 

On his return art the outbreak of World War I he was made a war 
correspondent and sent to the Western Front. After that, between the 
years 1917-23, he was literary editor of the Nation and the Athenaeum. 
Two of his books, Old Junk (1919) and Tidemarks (1924), have, like 
his first, reache4 the stature of classics. It is to Tomlinson, a slender, 
sandy, grizzled and baldish man, that South America is indebted for 
the first real literature to come out of the fervid rio Amazon. 
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SEA AN-D THE JUNGLE* 

PROLOGUE: The Capella, an ocean-going tramp, 300 feet long was going 
to deliver a cargo of coal at a point on the Madeira River 800 miles 
above Manaos and the rio Negro. The ship had arrived at Para, cleared 
it and on January 20th passed the river-town of Obydos. For a week 
of that January of 1911 Tomlinson had been slowly going up the rw 
Amazonas and his constant companion the jungle. It began to make 
its impression upon him, . . . 

We have been passing it for nearly a week. It should have convinced 
me by now that it is something material. But why should I suppose it 
is that? We have had no chance to examine it. It does not look real. 
It does not remind me of anything I know of vegetation. When you 
sight "your first mountains, a delicate and phantom gleam athwart 
the stars, are you reminded of the substance of the hills? I have been 
watching it for so long, this abiding and soundless forest, that now 
I think it is like the sky, intangible, an apparition; what the eye sees 
of the infinite, just as the eye sees a blue colour overhead at midday, 
and the glow of the Milky Way at night. For the mind sees this forest 
better than the eye. The mind is not deceived by what merely shows. 
Wherever the steamer drives the forest recedes, as does the sky at sea ; 
but it never leaves us. 

The jungle gains nothing, and loses nothing, at noon. It is only a 
sombre thought still, as at midnight. It is still, at noon, so it obscure and 
dumb a presence that I suspect the sun does not illuminate it so much 
as reveal our steamer in its midst. We are revealed instead. The 
presence sees us advancing into its solitudes, a small, fohsy, and impu- 
dent intruder. But the forest does not greet, and does not resent us. 
It regards us with the vacancy of large composure, with a lofty 
watchfulness which has no need to show its mind. I think it knows 
our fears of its domain. It knows the secret of our fate. It makes no 
sign. The pallid boles of the trees, the sentinels by the water with the 
press of verdure behind them, stand, as we pass, like soundless ex- 
clamations. So when we go close in shore I find myself listening for 
a chance whisper, a careless betrayal of the secret. There is not a 
murmur in the host; though once a white bird flew yauping from a 
tree, and then it seemed the desolation had been surprised into a cry, 



* The Sea and the Jungle by H. M. Tomlinson. Courtesy of Harper & Bros., 
New York. 
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a prolonged and melancholy admonition. Following that the silence 
was deepened* as though an indiscretion were regretted. A sustained 
and angry protest at our presence would have been natural; but -not 
that infinite line of lofty trees, darkly superior, silently watching us 
pass, 

One night we anchored off the south shore in twenty fathoms, but 
close under the trees. At daybreak we stood over to the opposite bank. 
The river here was of great width, the north coast being low and 
indistinct. These tacks across stream look so purposeless, in a place 
where there are no men and all the water looks the same. You go over 
for nothing. But this morning, high above the land ahead, some specks 
were seen drifting like fragments of burnt paper, the sport of an idle 
and distant wind. Those drifting dots were urubus, the vultures, gen- 
erally the first sign that a settlement is near. To come upon a settle- 
ment upon the Amazonas is like landfall at sea. It brings all on deck. 
And there, at last, was Itacoatiara or Serpa. From one of the infre- 
quent, low, ferruginous cliffs of this river the jungle had been cleared, 
and on that short range of modest, undulating heights which displaced 
the green palisades with soft glowings of rose, cherry, and orange rock, 
the sight escaped to a disorder of arboured houses, like a disarray of 
little white cubes ; Serpa was, in appearance, half a basketful of white 
bricks shot into a portico of the forest. 

That morning was no inducement to exertion, but when an Indian 
paddled his canoe alongside our anchored steamer the Doctor and 
the Purser got into it, and away. The hot earth would be a change 
from hot iron. Besides, I was eager for my first walk in equatorial 
woods. Our steamer was anchored below the town, off a small campo, 
or clearing. .The native swashed his canoe into a margin of floating- 
plants, which had rounded leaves and inflated stalks, like buoys. I 
looked at them, and indeed at the least thing, as keenly as though 
we were now going to land in the moon. Nothing should escape me; 
the colour of the mud, the water tepid to my hand, the bronze canoe- 
man in his pair of old cotton pants split just where they should have 
been scrupulous, and the weeds and grass. I would drain my tropics 
to the last precious drop. I myself was seeing what I had thought 
others lucky to have seen. It was like being bom into the world as an 
understanding adult. We got to a steep bank of red clay, fissured by 
the heat, and as hard as brickwork. Green and brown lizards whisked 
before us as we broke the quiet. From the top of the bank the anchored 
steamer looked a little stranger. Aboard her, and she is a busy village. 
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Now she appeared but a mark I did not recognise in*- that reticent 
solitude. The Amazon was an immensity of water, a plain of burnished 
silver, where headlands, islands, and lines of cliff were all cut in one 
level mass of emerald veined with white. The canoe going downstream 
appeared to dissolve in candent vapour. Cloudland low down over the 
forest to the south, a far disorder of violet heights, waiting to fill 
the sky at sunset and to shock our unimportance then with convulsions 
of blue flames, did not seem more aloof and inaccessible to me than 
our immediate surroundings. 

The clearing was a- small bay in the jungle. A few statuesque silk- 
cotton trees, buttressed giafits, were isolated in its centre. A bunch 
of dun-coloured cattle with twisted horns stood beneath them, though 
the trees gave them no shade, for each grey trunk was as bare of 
branches for sixty feet of its length as a stone column. The wall of 
the jungle was quite near, and as I stood watching it intently, I could 
hear but the throb of my own life. The faint sibilation of insects 
was only as if, in the silence, you heard the sharp rays of the sun 
impinge on the earth; your finer ear caught that sound when you 
forgot the ring and beat of your body. It was something below mere 
silence. 

We approached the wall to the west, as a path went through the 
harsh swamp herbage that way, and entered the jungle. The sun 
went out almost at once. It was cellar cool under the trees. We 
had no idea where the path would lead us. That did not matter. No 
doubt it would be the place desired. The Doctor walked ahead, and 
I could just see Ms helmet, the way was so narrow and uncertain. I 
kept missing the helmet, for everything in the half -lighted solitude 
was strange. One could not keep an eye on a white hat on one's first 
equatorial ramble, and only when the quiet was heavy enough to be 
a burden did I look up from a puzzling leaf, or some busy ants, to 
find myself alone. There was a feeling that you were being watched; 
but there were no eyes, when you glanced round quickly. Do you 
remember that dream which sometimes came when we were children? 
There were, I remember, empty corridors prolonged into the shadows 
of a nameless house where not a sign showed of what was there. We 
went on, and no words we could think of when we woke could tell 
what we felt when we looked into those long silent aisles of the house 
without a name; for we knew something was there; but there was 
no telling what the thing would be like when it showed. That is your 
sensation in a first walk in a Brazilian forest. 

I stopped at lianas, and curious foliage, trying to trace them to a 
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beginning, but rarely with any success. There were some mantis, 
which commenced to run on a tree while I was examining its bark. 
They were like flakes of tKe bark. For a moment the tree seemed 
to quiver its hide at my irritating touch. Then the Doctor called, 
and I pushed along to find him stooping over a land snail, the size 
of a man's fist, which rather puzzled him, for it had what he called 
an operculum; that is, a cap such as a winkle's, only in this case it 
was as large as a crown piece. I do not know if it was the operculum, 
for my knowledge of such things is small; but I did feel this was the 
only twelfth birthday whicih had come to me for many years. 

Presently we saw light, as you would from the interior of a tuiinel. 
Some beams of sunshine slanted from a break in the roof to where 
a tree had fallen, making a bridge for us across an igaripe, a stream, 
that is, large enough to be a way for a canoe. The sundered, buttressed 
roots of the tree formed a steep climb to begin with, but the buttresses 
going straight along the trunk as handrails made crossing the bridge 
an easy matter. Raising my hand to a root which was hot in the sun, 
and watching a helicon butterfly, a black and yellow fellow, which 
settled near us, slowly open and shut his wings, I jumped, because 
it felt as though a lighted match had dropped into my sleeve. But I 
couldn't douse it. It burned in ten places at once. It was a first lesson 
in constant watchfulness in this new world. I had placed rny hand 
in a swarm of inconspicuous fire ants. The dead tree was alive with 
them, and our passage quickened. We rubbed ourselves hysterically, 
for the Doctor had got some too ; and there was no professional reserve 
about him that time. 

After crossing the igaripe the character of the forest changed. It was 
now a growth of wild cacao trees. Nothing grew beneath them. The 
floor, was a black paste, littered with dead sticks. The woods were 
more open, but darker and more dank than before. The sooty limbs 
of the cacao trees grew low, and filled the view ahead with a perplexity 
of leafless and tortured boughs. They were hung about with fruit, 
pendent lamps lit with a pale greenish light. We saw nothing move 
there but two delicate butterflies, which had transparent wings with 
opaque crimson spots, such as might have been served Titania herself; 
yet the gloom and black ooze, and the eerie globes, with their illusion 
of light hung upon distorted shapes, was more the home of the fabulous 
sucuruja, the serpent which is forty feet long. 

A dry stick snapping underfoot had the same effect as that crash 
which resounds for some embarrassing seconds when your umbrella 
drops in a gallery of the British Museum. The impulse was to apologise 
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to something. We had been so long In the twilight, recoiling at name- 
less objects in the path, a monstrous legume perhaps a yard long and 
coiled like a reptile, seeing things only with a second look, that the 
sudden entrance into a malocal, a forest clearing, which, as though 
it were a reservoir, the sun had filled with bright light, was like a 
plunge into a. warm, fluid, and lustrous element. 

In the clearing were the huts of an Indian village, nly the roofs 
could be seen, through some plantations of bananas. Around the 
clearing, a "side of which was cut off by a stream, was the overshadow- 
ing green presence. Some chocolate babies, as serious as gnomes, looked 
up as we came into daylight, opened their eyes wide, and fled up the 
path between the plantains. 

If I could sing, I would sing the banana. It has the loveliest leaf 
I know. I feel intemperate about it, because I came upon it after 
our passage through a wood which could have been underground, a 
tangle of bare roots joining floor and ceiling in limitless caverns. We 
stood looking at the plantation till our mind was fed with grace and 
light. The plantain jets upwards with a copious stem, and the fountain 
returns in broad rippled pennants, falling outwardly, refined to points, 
when the impulse is lost. A world could not be old on which such a plant 
grows. It is sure evidence of -earth's vitality. To look at it you would 
not think that growing is a long process, a matter of months and 
natural difficulties. The plaintain is an instant and joyous answer 
to the sun. The midribs of the leaves, powerful but resilient, held 
aloft in generous arches the broad planes of translucent green sub- 
stance. It is not a fragile and dainty thing, except in colour and 
form. It is lush and solid, though its ascent is so aerial, and its form 
is content to the eye. There is no green like that of its leaves, except 
at sea. The stout midribs are sometimes rosy, but the banners they 
hold well above your upturned face are as the crest of a wave in 
the moment of collapse, the day showing through its fluid glass. And 
after the place of dead matter and mummified husks in gloom* where 
we had been wandering, this burst of leaves in full light was a return 
to life. 

We continued along the path, in the way of the vanished children. 
Among the bananas were some rubber trees, their pale trunks scored 
with brown wounds, and under some of the incisions small tin cups 
adhered, fastened there with clay. In most of the cups the collected 
latex was congealed, for the cups were half full of rain-water, which 
was alive with mosquito larvae. The path led to the top of the river 
bank. The stream was narrow, but full and deep. A number of 
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women and children were bathing below,, and they looked up stolidly 
as we appeared. Some were negligent on the grass, sunning them- 
selves. Others were combing their long, straight hair over their honey- 
and snuff-coloured bodies. The figures of the women were full, lissom, 
and rounded, and they posed as if they were aware that this place 
was theirs. They were as unconscious of their grace as animals. They 
looked round and up at us, and one stayed her hand, her comb half 
through the length of her hair, and all gazed intently at us with faces 
having no expression but a little surprise; then they turned again to 
proceed with their toilets and their gossip. They looked as proper 
with their brown and satiny limbs and bodies, in the secluded and 
sunny arbour where the water ran, framed in exuberant tropical 
foliage, as a herd of deer. 

I had never seen primitive man in his native place till then. There 
he was, as at the beginning, and I saw with a new respect from what 
a splendid creature we are derived. It was, I am glad to say, to cheer 
the existence of these people that I had put money in a church plate 
at Poplar. .Poplar, you may have heard, is ajparish in civilisation where 
an organised community is able, through its heritage of the best of 
two thousand years of religion, science, commerce, and politics, to eke 
out to a finish the lives of its members (warped as they so often, are 
by arid dispensations of Providence) with the humane Poor Law. The 
Poor Law is the civilised man's ironic rebuke to a parsimonious 
Creator. It is a jest which will ruin the solemnity of the Judgment 
Day. Only the man of long culture could think of such a shattering 
insult to the All Wise who made this earth too small for the children 
He continues to send to it, trailing their clouds of glory which prove 
a sad hindrance and get so fouled in .the fight for standing room on 
their arrival. But these savages of the Brazilian forest know nothing 
of the immortal joke conceived by their cleverer brothers. They have 
all they want. Experience has not taught them to devise such a cosmic 
mock as a Poor Law. How do these poor savages live then, who have 
not been vouchsafed such light? They pluck bananas, I suppose, 
and eat them, swinging in hammocks. They live a purely animal 
existence. More than that, I even hear that should you find a child 
hungry in an Indian village, you may be sure all the strong men 
there are hungry -too. I was not able to prove that; yet it may be 
true there are people to-day to whom the law that the fittest must 
survive has not yet been helpfully revealed. 

Behind us were the shelters of these settled Indians, the "cabaclos," 
as they are called in Brazil (literally, copper coloured). Each house 
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was but a square roof of the fronds of a species of attalea palm, upheld 
at each conuer by poles seven feet high. The houses had no sides, but 
were quite open, except that some had a quarter of the interior par- 
titioned off with a screen of leaves. There was a rough attempt at a. 
garden about each dwelling/ with rose bushes and coleas in the midst 
of gourds and patches of maize. The roses were scented, and of the 
single briar kind. We entered one of the dwellings, and surprised a 
young woman within whe was swinging in a hammock smoking a 
native pipe of red clay through a grass stem. One fine limb, free 
of her cotton gown to the thigh, hung indolently over the hammock, 
the toes .touching the earth and giving the couch movement. Her 
black hair, all at first we could see of her head, nearly reached the 
ground. 

A well-grown girl, innocent from head to feet, saw us enter, and cried 
to her mother, who rose in the hammock, threw her gown over her 
leg, smiled gravely at us, and alighted, to vanish behind the screen 
with the child, reappearing presently with the girl neatly attired. 
Other children came, and soon had confidence to examine us closely 
and critically, grave little mortals with eyes which spoke the only 
language I understood there. The men and women who gathered 
stood behind the children, smiling sadly and kindly. They were 
gentle, undemonstrative, and observant, with features of the conven- 
tional Indian type. The men were spare and lithe, of medium height, 
wearing only shorts tied with string below their bronze busts. The 
women were of fuller build, with heavier but more cheerful features, 
and each was dressed in a single cotton garment, open above, revealing 
the breasts. 

The noon shadows of the hut, and the trees, were deep as the 
stains of ink. A tray of mandioca root, farinha, was set in the hot 
sun to dry. Under a gourd tree was a heap of turtle shells. A little 
game, a capybara, and a bird like a crow with a brown rump, were 
hung on the screen. But the most remarkable feature of the house 
in the forest was its pets. A pair of parraquets ran in and out the 
bushes like green mice. My helmet was tipped over my eyes, and, 
looking upwards, there was an audience of monkeys in the shadow, 
quite beside themselves with curiosity. My sudden movement sent 
them off like fireworks. One was a most engaging little fellow, a 
jet-black tamarin slightly larger than a squirrel. Presently he found 
courage to come closer, with a companion, a brown monkey of his 
own size. As they sat side by side the Doctor pointed out that the 
expressions in the faces of these monkeys showed temperaments 
v 
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separating them even more widely then they were separated by those 
physical differences which made them species. I saw at once, with 
some pleasure and a little vanity, that I might be more nearly related 
to the friendly cabaclqs than I am to some people in England. The 
brown chap would be no doubt a master of industry on the tree tops, 
keeping a whole tree to himself, and living on nuts which others 
gathered. You could see it in his keen and domineering, look, and 
in the quick, casual way he crowded his fellow, who always made 
room for him. I have seen such a face, and such manners, in great 
industrial centres. They are the marks of the ablest and best, who 
get on. His hard, eager eyes showed censoriousness, cruelty, and 
acquisitiveness. But his companion, with a sooty and hairless face, 
and black hair parted in the middle of a frail forehead, was a pal 
of ours, and knew it. The brown midget showed angry distrust of 
us, knowing what devilry was in his own mind. But the black, though 
more delicate and nervous a monkey, his mind being innocent of 
secret plots, had gentleness and faith in his looks, and showed a 
laughable and welcome curiosity in us. He made friendly twitterings 
not the harsh and menacing chatter of the other and perfectly 
self-possessed, his pure soul giving him quiethood, examined us in a 
brotherly way with an ebon paw which was as small and fragile as 
a black fairy's. 

A jabiru stork stood on one leg, beak on breast, meditating, caring 
nothing for all that was outside its ruminating mind. There were 
parrots on the Qross-ties of the roof, on the floor, on the shoulders of 
the women, and in tBe hands of the children, and they were getting 
an interesting time through the monkeys when their faces were not 
cocked sideways at us in a knowing fashion. And what looked like 
a crow was giving bitter and ruthless chase to a young agouti, in and 
out of the bare feet of the company. I have never seen creatures so 
tame. But Indian women, as I learned afterwards, have a fine gift 
for winning the confidence of wild things, and that afternoon they 
took hold of the creatures, anyhow and anywhere, to bring them for 
our inspection, without the captives showing the least alarm or anger. 
There were the dogs, too. But they were like all the dogs we saw in 
Brazil, looking sorry for themselves ; and they sat about in case 
they should fall if they attempted to stand. Our audience broke up 
suddenly, in an uproar of protests, to chase the brown monkey, who was 
towing a frantic parrot by the tail. 

We continued our walk, entering the forest again on another path. 
Here the growth was secondary, and the underbush dense on both 
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sides of the trail. The voices of the village stopped as we entered the 
shades, and there was no more sound except when a bird scurried away 
heavily, and again, when some cicadas, the "scissors grinders," suddenly 
sprang an astonishing whirring from a tree. The sound was as loud 
as that of a locomotive letting steam escape in a covered station. 
At a clearing so small that the roof of the jungle had been but little 
broken, where a hut stood as though at a well-bottom sunk in a depth 
of trees, we turned back. That deep well in the trees contained but 
little light, for already it was being choked with vines. The hut 
was of the usual light construction, though its sides were of leaves, as 
well as its roof. I think it was the most melancholy dwelling I have 
ever happened on in "my wanderings. It did not look as though it 
had been long deserted. There were ashes and a broken flesh-pot 
outside it. The entrance was veiled with gross spiders' webs: On the 
earth floor within were puddles of rain. Round it the forest stood, like 
night in abeyance. The tree tops over-hung, silently intent on what 
man had been doing at their feet. A child's chemise was stretched on a 
thorn, and" close by was a small grave, separated by little sticks -from 
the secular earth. A dead plant was in the centre of the grave, and 
a crude wooden crucifix. 

We had plenty of opportunities for exploring Serpa, for the Amazon 
that rainy season was slow in rising, and consequently it would have 
been unsafe for us to venture into the Madeira. The tributary would 
have been full, but it was necessary for the waters of the main stream 
to dam and heighten the fl6od of its tributary before we could trust 
our draught there. We were nine days at Serpa. The Amazon would 
rise as much as a foot one day, and our distance from the shore would 
increase perceptibly, with strong whirling eddies which made the trip 
ashore more difficult. Then it would fall again. Some of the yellow 
Amazon porpoises showed alongside occasionally, and alligators floated 
about, though nothing was seen of them but their snouts. 

Serpa is a small but growing place. It was but a missionary settle- 
ment of Abacaxis Indians from the Madeira in 1759, and was called 
Itacoatiara. When I was there it was renewing its old importance, 
because the Madeira-Mamore railway undertaking had placed a depot 
a little to the west of the village. The Doctor and I spent many 
memorable days in its neighbourhood, butterfly-hunting and saunter- 
ing. Though mosquitoes, anopeline and culex, are as common here as 
elsewhere in the Brazils the lighters which came alongside with 
cargo for us conveyed clouds of them, and they took possession of 
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every dark nook of the "Capella" it is noteworthy that Serpa has the 
reputation, in Amazonas, of a health resort. I could find no explana- 
tion of that* There was malaria at Serpa, of course; but compared 
with the really lethal country, a country not so different in appear- 
ance and climate, of the upper Madeira, the salubrity of Serpa is 
perplexing. That virulent form of malaria peculiar to some tropical 
localities is a phenomenon which medical research has not yet ex- 
plained. In the almost unexplored region of the Rio Madeira the 
fever is certain to every traveller,- though the land is largely without 
inhabitants; and it is almost equally certain that it will be of the 
malignant type. Yet at an old settlement like Serpa, where probably 
every inhabitant has had malaria, and every mosquito is likely to 
be a host, the fever is but mild, and the traveller may escape it entirely. 

By new you will be asking what Itacoatiara is like, that community 
contentedly lost in the secret forest. I am afraid you will not leam, 
unless, in the happy future, you and I select a few friends, a few 
books, and erect some houses of palm leaves to protect us from the 
too vigorous sun there, and so, secure from all the really urgent and 
important matters which do not matter a twinkle to the eternal stars, 
noon it far and secure until the time comes for the gentle villagers 
to carry us out and forget us; remembering us again when the annual 
Day of the Dead comes round. They will leave some comfortable 
candles above us that night. 

There the earth is a warm and luscious body. The lazy paths are 
cool with groves, and in the middle hours of the sun, when only a few 
butterflies are abroad, and the grasshoppers are shrilling in the quiet, 
you swing in a hammock under a thatch the air has been through some 
tree in blossom and gossip, and drink coffee. Beyond the path of the 
village there is nobody knows what; not even the Royal Geo- 
graphical Society. One heard of a large and mysterious lake a day's 
journey inland. Nobody knew anything about it. Nobody cared. One 
old man once, when hunting, saw its mirror through the forest's 
aisles, and heard the multitude of its birds. 

The foreshore of the village is rugged with boulders richly tinctured 
with iron oxide, and often having a scoriaceous surface. There we 
would land, and scramble up to a street which ends on the height above 
the river. It is a broad road, with white, substantial, one-story houses 
on either side. The dwellings and stores have no windows, but are 
built with open fronts, for ventilation. This is Serpa's main street. 
It is shaded with avenues of trees. In the narrower side turnings the 
trees meet to form arcades. One day we saw such an avenue covered 
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with yellow, trumpet-shaped blossoms. Ox-carts with solid wheels 
stand in the walks. The sunlight, broken in the leaves of the trees* 
patterned the roads with white fire, and so dappled the cattle that 
they were obscure; you saw the oxen only when they moved. There is 
a large square, grass-grown, in the centre of the village, where stands 
the church, a white, simple building with an open belfry in which the 
bell hangs plain, bright with verdigris. About here the merchants 
and tradesmen of Serpa have their places. The men, hearty and 
friendly souls, walk abroad in clean linen suits and straw hats, and 
their 'ladies, pallid, slight, but often singularly beautiful, are dressed 
as Europeans, but without hats; sometimes, when out walking late 
in the day, a lady would have a scarlet flower in her hair. 

By the foreshore were the cabins, of mud and wood, of the Negroes. 
Beyond the town, the roads run through the clearings, and end on 
the forest. In the clearings were the huts, wattle and daub, and of 
leaves, of the settled Indians and half-breeds. These were often prettily 
placed beneath groups of graceful palms. It was in the last direction 
that most often we made our way with our butterfly nets while other 
folk were sleeping during the sun's height. The humid heat, I suppose, 
was really a trial. One did perspire in an alarming way and with 
the least exertion. The Doctor, who carries substance, would have 
dark patches in his khaki uniform, and would wonder, with foreboding, 
whether any more iQ this life he would catch hold of a cold jug which 
held a straight pint in which ice tinkled. But to me the illumination, 
the heat, the odour, and the quiethood of those noons made life a 
great prize. I will say that my comrade, the Doctor, did much to make 
it so, with his gentle fun, and his wide knowledge of earth-lore. 
There was so much, wherever we went, to keep me on the magic side 
of time, and out of its shadow. On the west of the town were some 
huts, with plantations of bananas, pineapples, papaws, and maize, 
where blossomed cannas, mimosis, passion-flowers, and where other 
unseen blooms, especially after rain, made breathing a sensuous 
pleasure. There we tried to intercept the swallow-like flight of big 
sulphur and orange butterflies, though never with success. We had 
more success with the butterflies in the clearings, where some new huts 
stood, beyond the village. Over the stagnant pools in those open spaces 
dragon-flies hovered, fellows that moved, when we approached, like 
lines 'of red light. The butterflies, particularly a vermilion beauty 
with black bars on his wings, and a swift flier, used to settle and 
gem the mud about these pools. Other species frequented the flower- 
ing shrubs which had grown over the burnt wreckage and stumps 
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of the forest. That area was full of insects and birds. There we saw 
daily the Sauba ants, sometimes called the parasol ants, in endless 
processions, each ant holding a piece of leaf, the size of a sixpenny 
bit, over its tiny body. Tanagers shot amongst the bushes like blue 
projectiles. We saw a ficus there on one occasion, of fair size, with 
large leathery leaves, which carried a colony of remarkable cater- 
pillars, each about seven inches long, thick in proportion, blue black 
in colour with yellow Stripes, and a coral head, and filaments at the 
latter end. They were pugnacious worms, fighting each other desper- 
ately when two met on 'a leaf. The larvae stripped that tree in a day. 
We were not always sure that the people in this part of Serpa were 
friendly. Mostly they were halfbreeds, varying mixtures of Indian 
and l^egro, and no doubt very superstitious. The rodent's foot was 
commonly worn by the women, who, if we took notice of their children, 
sometimes would spit, to avert the evil eye. But when the thunder 
clouds banked close, and the air, being still, became loaded with the 
scent of the wood fires of the villagers, promising rain, we would enter 
a hut^ and then always found we were welcome. 

Even when kept to the ship for any reason this country offered 
constant new things to keep our thoughts moving. A regatao, the 
river pedlar, would bring his roomy montario, the gipsy van of the 
river, his family aboard the wife, the grandmother, and the sad, 
shy, little children and offer us fruits, and perhaps his monkey and 
parrots. Gradually the "Capella" added to her company. The Chief 
bought a parrot which had many Indian and Portuguese phrases. It 
tried to climb a funnel guy, in escaping the curiosity of our terrier, 
and fell into the river. We fished her out with a bucket. The vampire 
bats came aboard every night. They were not very terrible creatures 
to look at; but we discovered they frequented the forecastle for no 
good purpose. Again, stories filtered through to us of sickness on the 
Madeira, and abruptly they gave the palms and the sunsets a new 
light. One man was brought in from beyond and died of beri-beri. 
This shook the nerves of one of our Brazilian pilots, and he refused 
to go beyond where we were. As for me, there at Serpa the "Capella" 
was at anchor, and we were not near the Madeira, and seemed never 
likely to go. I watched the sunsets. The brief, cool evenings prompted 
me (fever in the future or not) to praise and grace. Crickets chirped 
everywhere on the ship then, and the air was full of the sparks of 
fireflies. You could smell this good earth. 

There was one sunset when the overspreading of violet clouds would 
have shut out the day quite, but that the canopy was not closely 
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adjusted to the low barrier of forest to the westward. Through that 
narrow chink a yellow light streamed, and traced shapes on the lurid 
walls and roof which narrowly enclosed us. This was the beginning 
of the most alarming of our daily electrical storms. There was no wind. 
Serpa and all the wast facing that rift where the light entered our 
prison, stood prominent and strange, and surprised us as much as if 
we had not looked in that direction till then. The curtain dropped 
behind the forest, and all light was shut out. We could not see across 
the ship. Knowing how strong and bright could be the electrical dis- 
charges (though they were.rarely accompanied by thunder) when not 
heralded in so portentous a way, we waited with some anxiety for this 
display to begin. It began over the trees behind Serpa. Blue fire 
flickered low down, and was quickly doused. Then a crack of light 
sprang across the inverted black bowl from east to west in three quick 
movements. Its instant ramifications fractured all the roof in a net- 
work of dazzling blue lines. The reticulations of light were fleeting, 
but never gone. Night contracted and expanded, and the sharp 
sounds, which were not like thunder, might have been the tumbling 
flinders of night's roof. We saw not only the river, and the shapes 
of the trees and the village, as in wavering daylight, but their colours. 
One flash sheeted the heavens, and its over-bright glare extinguished 
everything. It came with an explosion, like the firing of a great gun 
close to our ears, and for a time we thought the* ship' was struck. In 
this effort the storm exhausted itself. 
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KONRAD GUENTHER IS NOT VERY WELL KNOWN TO READERS IN THIS 

country. And this is a pity, for he is a splendid naturalist and a writer 
of imaginative gifts. His work, Das Antlitz Braziliens, which Bernard 
Miall has translated into English with the title A Naturalist in Brazil, 
is most delightful reading. 

One of those horribly learned doctors of philosophy, Guenther studied 
at the Johanngymnasium in his native Riga, and later, during his 
wanderjahre, spent time at the Universities of Breslau, Bonn, and 
Leipzig. After an interval of reading, he took his doctorate at the 
University of Freiburg. Then followed expeditions to Ceylon, Africa, 
Egypt, and Brazil, which were to provide the background and rich- 
ness of detail reflected in his books. His works are concerned mainly 
with the various aspects of evolution: Darwinism and the Problems 
of Life, Habitat of the Bird-World, The Struggle of the Female, and 
Tropical World. 

The Naturalist in Brazil is the result of an extended expedition Into 
Brazil during the twenties. Interpretative in feeling, it is unquestion- 
ably one of the finest general biological travel accounts on the South 
American continent. 

THE' SYMPHONY OF VOICES * 

From the pealing of thunder to the quiet rippling of the brook, the 
tones of -Nature are the expression of her mood. When we lie at the 
edge of the forest, when all is so still within us that our souls are 
conscious of the life and growth of the plants, and when the setting 
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sun gilds the wide landscape, and behind us, from the darkling thicket, 
the evening song of a bird rings out, our eyes and ears admit us to 
a great Unity, of which we also, in happy self-oblivion, form a part. 

It may be said that the voice of every bird is subtly attuned to its 
surroundings. The notes of the birds that sing by day in the sunlit 
forest are fresh and radiant; the bird that bids farewell to the setting 
sun has notes of passionate melancholy; and the call of the owl, as 
it echoes through woods at night, is dark with their own mystery. 
The trills of the lark are as endless as the heavenly blue in which 
it floats ; the confidences of the reed-warblers remind one of the rustling 
of the reeds amidst which they sing, and the whisper of the gravel 
in the swift places of the stream. 

. So each part of the earth has precisely the bird-voices that are in 
tune with it, and those who seek to naturalize foreign birds in their 
own country betray a complete incomprehension of the harmonious art 
of Nature. And Nature revenges herself for such discords in her 
symphony; for every creature torn from its natural surroundings 
changes its habits and becomes a pest. In Australia, for example, 
the European starling has become a fruit-eater, and the Indian starling 
an egg-stealer; the larks there feed on turnip-seed, the greenfinches 
on corn, and to-day the Australians would gladly be rid of these 
unwelcome guests. But this is not so easy; it may even be utterly 
impossible; as it would be to exterminate the sparrow which has 
naturalized itself in North America, spreading from New York to 
San Francisco, to the despair of the farmers. 

When first I arrived in Rio it was raining. I was rowed ashore to 
the quay from the coastal steamer by which I had come, and when 
I landed and walked into the city across a great open praga I felt as 
though I had left sunny Brazil, and was now in a seaport of Northern 
Europe. The rain was beating down the smoke of the chimneys, 
and all the air smelt of it, and on every side the sparrows chirped 
from the trees and housetops! 

The European starling has unfortunately naturalized itself not only 
in Rio, but also in Southern Brazil, Montevideo, Buenos Aires and 
Chile, and is everywhere a pest. In Rio a few pairs were released in 
the Park of the Republic, and they proceeded to spread over the 
country. Since the note of the starling is a discord in the symphony 
of Brazilian bird-song, it is all the more regrettable that this bird is 
gradually ousting the pretty native Bunting, the "Ticotico." But in 
the neighbourhood of Rio at all events this brown and white speckled 
bird with the yellow patch on the throat still outnumbers all other 
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birds, and in November I heard its rather peevish little song on 
every side: 




the bird bristling its crest as it sang. In Pernambuco the sparrow is 
replaced by a prettier bird, the "Canario." This little bird resembles 
the familiar canary in appearance, except that its yellow plumage 
is set off by an orange-red forehead. Whole flocks of these "canaries" 
descend upon the streets and meadows; in north-eastern Brazil the 
people say that they are increasing, since they are becoming more 
and more accustomed to man, and nest under the tiles of a roof, if a tile 
is loose, or under the gables. I cannot represent the song in musical 
notation, for it has no real pitch; it is simply a metallic, staccato 
zip, zipj zip, zulip, zulip, zipzipzip. 



When the rumour of man and his machines dies away, then the 
voice of Nature comes into its- own. As in a concert the solo voices 
and choruses rise above the orchestral accompaniment, so in the 
symphony of Nature there is a leading melody, and an accompani- 
ment which expresses the mood of the countryside. The instruments 
of the orchestra are the seething waves, the wind, the rain, the rustling 
leaves; the soloists and singers are the birds, frogs and insects; but 
even Nature does not bind herself to hard and fast rules, and the 
frogs and insects may often take over the accompaniment, which 
runs on indefatigably, sinking and swelling. 

Like the scents and colours, the tones of Nature blend into 9 
harmonious unity; every concert in the woods and fields utters the 
mood of the landscape. This harmony impresses itself on the mind f 
so that I often seem to hear again the tones once heard, and there- 
upon I see the image of the land in which I heard them. The glittering 
tropical landscape calls for another sort of concert than ours, just 
as the minuet belongs to the rococo period, the waltz to the Victorian 
era, and the fox-trot to our own days. 

Even the ocean sings a different song, on the sunny coast of north- 
eastern Brazil, from the song of the Baltic amidst the Frisian Islands. 
Since in Brazil there is not a day without sunshine, and the landscape 
smiles through the hours, there are no storms on the coast of 
Pernambuco; with an eternal, gentle murmur the trade-wind rolls 
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the billows shoreward, to break, loudly thundering, against the rocks 
and headlands of the coast, flinging their spray high into the air. 
Even more violently the ocean casts itself upon the rocky coastline 
of Rio; indeed, at certain times the tide flows so strongly into the 
bay that the rollers breaking on the stone breastwork of the splendid 
promenade fling themselves up to the height, not of the houses merely, 
but of the very steeples: a spectacle of startling grandeur, a further 
wonder of this incomparable capital. 

In the mountains of Rio terrific "thunderstorms develop, and the 
rain often falls in such masses that -the water is knee-deep in the 
streets and the passengers in the electric trams cannot alight/* but 
have to travel round for hours. In Pernambuco, on the other hand, 
while there are sometimes inundations, thunderstorms are very rare 
indeed, and once, during a storm which occurred when I was in 
Olinda, a tremendous clap of thunder was followed, as though by 
an echo, by the shrill shrieks of terrified women from all the houses 
of the town. 

A tropical rainstorm is more like a waterfall than the showers 
we know in Europe, and a characteristic sound of the tropics is the 
shrill, hard patter of the rain on the tough foliage of the trees. This 
metallic tone, however, is as perfectly attuned to the glittering 
landscape as the gentle rustle of our Northern rain to the tender, 

transparent green of the leafage of our trees. 

* 

The leaves and flowers of many tropical trees look as though stamped 
out of sheet metal and painted with glossy lacquers; the plumage 
of many birds glitters like bronze; and many insects have gold and 
silver blended with the colours of their bodies. To this external 
aspect of the tropical country the metallic voices of its singers are 
attuned. When I went to Ceylon I was struck by the metallic tone 
of the birds 7 voices. In a great Indian Silk-cotton tree, which had 
shed its leaves, but had replaced them by a glory of strawberry-red 
blossoms, large as tulips, an Indian starling sat, its strophes pealing 
through the glittering sunny landscape like the tones of a trumpet, 
incomparable in their richness and variety. This was the Indian 
counterpart of our blackbird in the blossoming cherry-tree! 

The new arrival in Brazil is promptly greeted by the Bemtevi, a 
bird about the size of our shrike, with brown back and yellow 
breast, and one black and one white stripe on either side of the head, 
which also bears a yellow crest. The Bemtevi, and a smaller relative, 
which resembles it, and also the Siriri, belong to the Tyrant family. 
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These powerful, vigorous birds do really rule the neighbourhood, 
as their name implies. They sit on a tall stump, or the topmost 
branch of a tree, the yellow breast visible at a great distance, catching 
insects on their easy, dashing flight, and pursuing .every hawk or 
Anum with an impudent outcry. Nothing escapes them, and the 
call, which to a Brazilian ear is Bemtevi, "I see you plainly," fits 
the bird as do few birds' names. Beside Bemtevi the bird has another 
call, piae, and in both calls, which he sometimes combines in a 
cheery song, the i is long-drawn, with a nasal quality. This nasal 
accent is so genuinely Brazilian that in conversing with Brazilians 
I wd constantly reminded of the Bemtevi, and often wondered 
whether the Bemtevi acquired its accent from the Brazilians, or they 
theirs from the characteristic Brazilian bird. At all events, the 
Portuguese language, as spoken in Brazil, is rather metallic in tone, 
and seems to fit the environment. It is very musical; and often, 
especially on the lips of young girls, it reminded me of the clarionet. 

The metallic quality of the voices of the Brazilian fauna is exem- 
plified by the fact that the Brazilians have given the name of 
Ferreiro, "the smith," to no less than three different creatures. First, 
to a snow-white bird the size of a thrush, whose skin-covered throat 
has a verdigris-green, metallic lustre, and which lives in the forests 
of the southern half of Brazil; while in the north-west it is represented 
by a relative, not unlike it, but having brown wings and black 
hair-like feathers on the throat. When these birds are vocal it sounds 
as though someone were hammering iron rails with all his might: 
peng, peng, peng, peng, peng; beginning with a few slow strokes, and 
rapidly increasing the tempo. It speaks well for the nervous systems 
of the Brazilians that they are fond of keeping the Ferreiro or Araponga 
as a cage bird, and hanging it outside their windows, so that one 
hears the "smith" streets away; while if one stands before the cage 
one's ears ring with the din. 

The second "smith" is the Bundle-nest bird or Turucuhe; its tones 
are not like hammer-strokes, but may be compared with the sound 
of a knife-grinder at work. While the Turucuhe is a characteristic 
bird of the Sertao, whose grinding sound seems attuned to the spacious 
wilderness, a cinnamon-brown relative, the Curutia, is common all over 
Brazil, This bird does not very often suspend its great "bundle-nest/ 1 
but builds it in the branches of a bush. Its call is a shrill, far-reach- 
ing trrrr . . .; which reminds one of the sound of a toy watchman's 
rattle. On all the paths of the Tijuca one hears its warning, 
emphatic tikju, or a sharp zrip, and sees the lively, cinnamon- 
brown bird slipping excitedly through the bushes, in its movements 
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reminding one of our hedge-sparrow. Once I saw a Curatia wade some 
distance into a stream, catching water-insects. The Potter-bird, "Joao 
de barro," has also a trilling cry, or rather shriek, trrr, which it 
intersperses with single vigorously staccato notes. 

The third Ferreiro is a frog. The call of this large brown batrachian 
sounds like the stroke of a hammer on a barrel, and it would be more 
fitly called the "Cooper." A related species, Hyla crepitans, which I 
heard in a pond near Victoria in Pemambuco from a moving train, 
deluded me into thinking that a railway worker was throwing rails on 
to a heap. Of the first of these hammering frogs I shall say something 
in the next chapter. 

A characteristic sound of all tropical countries, and also of southern 
Europe, is the song of the Cicada. The Brazilians call this insect 
the "Cigarra." Therefore, if one wants a cigar in Brazil, one must 
not ask for a "cigarra," or one might be offered one of these insects; 
the Brazilians call cigars charutos. The name "Cigarra" really fits 
the insect better than Cicada, as it is more suggestive of the whirring 
"song" of the insect. 

As in the case of the birds, it is only the male .that "sings"; a 
fact which inspired the Greek Xenarchos of Rhodes to exclaim: 
"Happily live the cicadas, for their wives are dumb." The vocal 
apparatus is in the abdomen, and consists of two stretched mem- 
branes, like drum-heads, which are vibrated by special muscles. 
The sound thus produced is amplified by the large resonating cavities 
in the body. The Cicadas, then, are drummers, whereas the Grass- 
hoppers and Crickets are fiddlers, for they draw a toothed shank across 
the edge of the wing, or even rub the wings together. 

The female Cicadas lay their eggs, by means of an ovipositor, 
in the bark of a tree. Small larvae emerge, fall to the ground, and 
there, with the help of special spade-like digging-legs, live a sub- 
terranean existence, feeding on the roots of plants. They take their 
time about it, passing through several moults, for according to 
their species it may be anything up to seventeen years before they 
mature. The larva finally appears on the surface of the soil, 
climbs up a tree, and hooks itself fast; and then the last moult 
takes place. The skin of the back splits lengthwise, and the Cicada, 
henceforth a winged insect, lifts itself out, waits for its plump grey 
foody as thick as one's finger to dry, and then flies off. The split 
skin, however, remains hanging on the tree, and gives rise to the 
legend, which one hears all over Brazil, that the "cigarras" shriek 
until they burst. 

As a matter of fact, hardly any insect has a louder voice than 
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the Cicada. I often sat in the garden, with my friends, taking part 
in a lively conversation, when there suddenly sounded, from the 
nearest tree-trunk, in rapid crescendo, the shrieks of the Cicadas, 
silencing us completely until they abruptly broke off. Nevertheless, 
I could not be vexed with the musicians; but only felt thankful that 
I was still alive to hear such tones of Nature's symphony. When a 
Cicada sings it is as though a siren began to rotate, ever more and 
more rapidly, until at last the shrill whistle rings out. Phonetically, 
one might perhaps represent it by zi, zi f zi r zi, zizizirrrr. Some have 
voices which are deeper in pitch, and in the very large forms the 
siren first howls a bass note, gradually ascending the scale: Uuuua, 
zi, zi, zi, zi, zi. Sometimes there is even a pretty harmonizing third. 
In Seringal, Pemambuco, I wandered into the forest late one 
afternoon, when the last rays of the sun were shining through the 
foliage, so that the leaves glistened and the tree-trunks glowed with 
a reddish light. And then, before I had gone very far, what a revela- 
tion o^ life broke upon me! It was a fortissimo concert of Cicadas, 
such as. I had never before heard. Here one began with the crescendo 
accelerando of its drums; there another joined in, and suddenly a 
siren shrieked close to my ear. At the same time, at every moment 
one of the insects flew off, the long glassy wings dragging the heavy 
bodjp^ferough the air with a loud buzzing sound; on every side their 
vplogs were glittering as these living aeroplanes flew from tree to 
tree and settled, their heads, with the great eyes on either side, 
pointing downwards. It was a deafening din, and the whole forest 
seemed to vibrate; indeed, one finally seemed to feel a resonance 
in one's own body. And this filled one with a quite peculiar emotion; 
one felt at last that one was oneself an instrument of Nature and 
her musicians. 

Among the widespread legends relating to the tropics is the oft- 
repeated statement that the tropical birds are beautiful to look at, 
but do not sing. But I had not been long in Ceylon before I had 
convinced myself that the Indian birds have the most glorious voices, 
and that their song is no whit inferior to that of the European birds 
in beauty and variety. 

As regards Brazil, we have already seen that this country is part 
of a continent which must have been early cut off from the northern 
mainland, at a time when the final ramifications of the various orders 
of animals had not yet emerged. But, the song-birds represent such 
a ramification; they are in a sense at the very summit of avian evolu- 
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tion, and many developments that are merely foreshadowed in other 
orders have first attained perfection in them. The birds, as flying 
animals, are adapted to the use of audible signals of recognition; 
many of them, too, are gregarious, and naturally call to one another, 
and so, in order to produce the requisite vocal modulations, a special 
apparatus has been evolved, which is found only in the birds. This 
apparatus is the inferior larnyx, or syrinx. Like other animals, in- 
cluding man, the birds have a larynx at the upper end of the windpipe, 
but they have also a second larynx where the windpipe divides into 
the two branches, or bronchi, which lead to the lungs. This inferior 
larynx or syrinx is the actual singing-organ, and the many small 
muscles which lie around it have made it a musical instrument of the 
highest quality. The families of birds in which the musculature of 
the larynx does not assume such a highly-evolved and symmetrical 
form-are known as the Clamatores, the screamers. 

Since India has always formed part of the northern mainland, that 
country could share in the general evolution of the song-birds, and 
the birds had only to adapt their song to the tropical landscape. 
In Brazil, on the other hand, the singing-birds did not evolve in touch 
with the true centre of development of this order. In Brazil, accord- 
ingly, they do not play the same part as in Europe and Asia, but 
the Clamatores are more strongly characteristic of the avian world 
of South America. 

Nevertheless, we find in Brazil a few singing-birds which in bodily 
structure, as in the quality of their voices, correspond completely 
with those of the northern world, and we shall not be mistaken if 
we assume that they entered the country where the Isthmus of 
Panama united North and South America. This immigration did not 
take place so long ago that the song of the birds in question has 
had time to transform itself into a completely tropical song. It still 
sounds as it does in northern countries, but for this very reason is 
all the more impressive, poignant and melancholy, just as in music 
many effects are produced by flat discords. 

For this reason, in the Brazilian psychology, nostalgia, expressed 
in Portuguese by the beautiful word saudade, is evoked above all by 
the song of the South American thrush, the Sabia. It was in enforced 
exile that Gongalves Diaz wrote his song of longing: 
Our homeland has its palms, 
There sings the Sabia . . . 
whose ever-recurring refrain is: 

Where sings the Sabia. 
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And no Brazilian poet who interprets the moods of Brazil will ignore 
this bird. I can well believe that a Brazilian in Europe is reminded, 
by the notes of our thrush, of the song of the Sabia, and longs for 
the home which arises before him as he listens to its strains. I myself 
have experienced the converse. When in March -I sat in the monastery 
garden in Pernambuco, and the song of the Sabia rang from the forest, 
which was lit by the setting sun, the air was of almost unearthly 
limpidity, and the landscape was pregnant with a sweet melancholy. 
And then I thought of my home in a similar mood. 

The Sabia sings not only in the evening twilight, but also in the 
rain, sharing this peculiarity with our thrush and blackbird. In 
Pernambuco I heard principally two motives: tilu, tiiu, huiut, hiiiiit, 
quite like the motives of our song-thrush, but there were also warblers, 
which, like the blackbird, fluted more consecutively and had rolling 
notes. In the botanical gardens of Rio, which are swarming with 
Redbreast Sabias, that go hopping all over the lawns, and sound 
a warming note like that of our blackbirds, and make the same din 
on retiring to their quarters for the night, I noted the strophe: 




with a "dying fall" on the third and fifth notes. On the peak of 
Tijuca, as the vast landscape of sea and mountain began to darken, 
a Sabia sang, with infinite pathos: 




This motive is like that employed by Carlos Gomes in the fine 
interlude- of his opera The Slave, where the sunrise in Guanabara 
Bay is described in tones of music. There the Sabia has the following 
melody: 



Even outwardly the Sabias resemble our thrushes, and the black 
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Sabia una looks exactly like our blackbird, and the Sabia branco 
like our song-thrush, while the Sabia larangeira is like a thrush, 
except that it has an orange-red breast. In Buenos Aires this latter 
Sabia, there known as the Zorzal, was the bird most frequently 
seen in the park of Palermo. 

There is yet another bird that looks as if it had just flown over 
from Europe. This is the Brazilian Hedge-sparrow, common all over 
the country, and known as the Carrixa (Plate 28, 7). In Pernambuco 
this bird is even called the Rouxinol (the Nightingale), but this is 
to*say too much for it, the song of the Carrixa being cheerful enough, 
but inconspicuous; it might be represented by psip, zipzipzip ziplurrr; 
but whatever its merits, it seems to give the artist much satisfaction, 
for the bird sings all the year round. In this it is like our hedge- 
sparrow, and distinguished from the latter only by its larger size 
and longer bill. The Carrixa, however, is no longer a woodland 
bird only; it prefers, like our European Redstart, to build its nest 
in odd corners, or on the joists under the roof of a house or verandah. 
There was a little bird at Olinda which had nested in the cloisters; 
every morning, cheerfully singing, it slipped into my room, and hunted 
for spiders in the corners and at the window, and it very soon dis- 
covered that even a naturalist may have his uses. On my table there 
were often lying all sorts of edible insects; once the bird pulled the 
pupae and larvae of a Urussu bee out of the comb, and cheerfully 
swallowed them. 

But Brazil has also her own song-birds, which have emerged only 
on the American continent. And above all, the Brazilian Starlings. 
These represent, in America, the starlings of the Old World, but they 
have evolved along their own lines, producing forms, like the Japus, 
as big as a crow. Their plumage is most commonly a glossy black, 
whose dignity in enhanced by inlaid patches or stripes of red or 
yellow. 

In the north of Brazil the stately Checheou is common: a bird 
beautifully marked with black and golden yellow, which in the south 
is replaced by the Melro, a smaller edition. The Checheou is a splendid 
mimic of other birds. He listens attentively to all that goes on around 
him, and then repeats it. I often amused myself by listening to a 
Checheou which sat in the boughs of a great Strangler-fig, whose 
large, glossy, cabbage-like leaves formed a fine background for the 
black and yellow of the bird. Sometimes the voice from the tree 
was like that of a ventriloquist; then it would utter all manner of 
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possible and impossible sounds, interrupted by powerful flute-like notes. 
The Checheou builds large bag-shaped nests, which it prefers to 
suspend from swaying twigs overhanging the water. It is fond also 
of building near a wasps' nest, as if any animal with an appetite for 
eggs approaches, it is driven off by the pugnacious bird with the 
help of the wasps, alarmed and irritated by its excited behaviour. 
The sorry defeat and retirement of monkeys who had intended to 
rob the Checheou has often been witnessed. 

The big black Japus have similar habits to the Checheou's, except 
that they build their hanging nests in colonies.- A bird widely famed 
as an excellent singer, and often kept in cages, is the Grauna. The 
Soffrer too, that handsome black and orange bird of the Sertao, is 
a good singer. I was less pleased by the voice of the Soldado, a black 
starling with scarlet shoulders., It was with wonder and admiration 
that I gazed (in March) at a flock of these birds disporting themselves 
in a meadow in Pernambuco. But when one of the cock birds began 
. to sing it seemed at first that he could not quite manage to bring 
out his voice, until suddenly his efforts were crowned by two shrill 
major thirds. The beak of this bird is so powerful that when we 
caught one he struck it clean through the wooden bars of the cage. 
Other Brazilian singers which have earned their name by their 
musical tones are the "Organists." In the forest of Alto da Serra 
I heard the Gurundi, a noble black bird with a red hood. The piping 
of the cock is like that of the Oriole : tuiu tuiu tuulu diu tuuludiu. These 
birds are noticeable both for their plumage and for their excited 
manner of flying to and fro. The Gaturamo, with yellow breast and 
a yellow patch on the forehead, also belongs to this group. Unfor- 
tunately I never heard it sing, although a pair had built a nest on 
a palm-leaf in the monastery garden. 

The olive-green Greenlets, and the Sanha^us, of which I have 
already spoken, are singing-birds, and so are the delightful blue Sahys 
or Sugar-birds, which bear a resemblance to the Humming-birds. 
Of these birds the useful Sebito (which is not, however, blue) has 
been mentioned more than once. Its song is like that of the Gold- 
finch: zip zip zip zip zip-pfuit Often one hears only the ringing finale. 
There are singers of the highest rank among the Finches, and the 
Pintasilgo, a yellow Siskin with black head and wings, is often kept 
as a cage-bird for the sake of its song. There are in Brazil quite a 
number of different species of finch. They play an important part 
in the bird-life of the country, but are not easily seen, as they are 
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given to settling on the meadows and picking the seed from the 
haulms of grasses, and on such occasions they always join together 
in flocks. The Brazilians call the most numerous of these finches, 
a small grey bird with a black head and a black spot on its white 
throat, Papa capim, that is, "the Grass-eater," while another grey, 
white-bellied finch, which is distinguished by a strikingly massive 
pink beak, is known as the Redbeak. This bird has a penetrating 
plaintive call: 



Another cries Curio, curio in a fine whistling tone; others sing a 
whole descending scale, like the European Wood- wren; and all these 
voices together swell to a delightful concert, which grows louder 
as the sun nears the horizon. In M^rch, in the monastery garden, 
I heard this attractive music every evening; Nature was growing 
green after a long spell of drought; a cool breeze was springing up, 
and all things were refreshed by the spring-like atmosphere. With 
a light heart I strode through the prosperous landscape, and came 
to a standstill before a bush from which a gay finch-like song was 
ringing. High on the topmost twig sat the little "Caboclinho," the 
"Little Indian." This pretty finch has the complexion of an Indian, 
with dark wings and a dark cap, which looks like a head of hair. 
The song of this brown-headed bird is delightful; it begins with a 
lovely whistling tone, and is followed by notes of which all are 
sweetly melodious. The whole might be represented by: hui du pridu 
psid-pudilit prrr zip zilit. 

About the same time there sounded from the sugar-cane fields, 
in which a certain amount of grass was still growing, apparently 
from some invisible source beyond the hills, two notes which seemed 
a call: they were always the same, and were repeated again and 
again after brief intervals: 



In the failing light, which seemed further to increase the spaciousness 
of the landscape, this call had an accent of grief . Wherever I went, 
even in my room, I still heard these two notes, like an admonishing 
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memento won. No one could tell me the name of the calling bird, and 
I never had a sight of it. At last the call seemed to sound from the 
next field of cane; I went toward it, but mysteriously enough the 
tones grew neither louder nor softer. For a long while I walked over 
the short grass towards the summit of the hill. Suddenly I saw the 
bird, and recognized a species of Cuckoo, speckled with brown, with 
a slightly curved bill and a long tail. Later I learned that this bird, 
because it incessantly utters these two notes, is known as "Sem fim" 
"without end" which words very fairly reproduce the sound of 
the call. 

Thus, even among those Brazilian birds which have no actual song 
there are some with melodious voices. To reckon the Tovaca one 
of the Clamatores is really an undeserved insult. This bird, which is 
one of the Ant-birds, but looks like a short-tailed thrush, sings the 
chromatic scale in a quickly-whistled series of notes, which often pass 
through several octaves, I heard this melodious and most singular 
series of notes in Alto da Serra. 

Melodious too is the pluck of the Wagtails, which from a distance 
sounds like the dropping of water, and the Lavandeinas or' "Washer- 
women" are constant inhabitants of the shore. The a-nu of the Anums 
too rings prettily over the meadows. A larger species of Cuckoo, 
brown and yellow, a bird with a long tail, mews like a cat, and the 
Brazilians have therefore christened it "Alma do gato" as though 
the soul of a departed cat had been reincarnated in the bird. 

No description of the voices of Brazil must omit the Frogs. Their 
concert is in many neighbourhoods as constant an accompaniment 
of all other sounds as is the seething of the sea along the shore. 
Brazil is the land of frogs, and almost half the species of the, order 
live here. In the next chapter we shall see how variously these 
batrachians seek to adapt themselves to the conditions of life which 
their environment offers them. 

In Brazil one can hardly say that the frogs croak. They bring 
forth every variety of tone: they roar, hammer, grunt, trill, rattle 
and whistle. In the rainy season in Pernambuco, during the months 
of the Europeaiji summer, the frogs' concert is at its loudest. When 
in July I travelled from Recife to Olinda, on crossing the- belt of 
mangrove-swamp I heard from every side a clear cool whistle, hiiut, 
and' I found this pretty and not- too obtrusive music positively 
pleasing; it harmonized so perfectly with the landscape of bush and 
standing water with the open sea behind them. The Whistling Frog, 
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a small species with a pointed nose, I was able to observe more 
closely on the monastery farm at Olinda. This frog lives in holes, 
and if of an evening one goes cautiously across a meadow one 
can often catch sight of him at the entrance to a mouse's hole, 
into which he shrinks back at once when aware of danger. Once, 
when a Whistling Frog was whistling merrily and indefatigably in 
a Pitanga bush, I crept quietly closer, imitating his whistle; he 
answered me every time, and we piped a lively duet. If I did not 
quite strike the pitch there was a deeper, rather hoarse answer, as 
though the frog were laughing at its unskilful mimic. 

Another frog constantly uttered a cheery Hoi, hoi, so loudly, and 
with such a human accent, that I kept on thinking that this time I 
was really listening to a human voice. Sometimes too the call sounded 
like Pfw, and I was told in the monastery that a Brother who had 
newly arrived from Europe once decided, as he was feeling the heat 
excessively, to bathe in the stream that flows past the monastery 
farm. But when he had undressed he heard cries of Pfui, pfui! on 
every side, so that he hastily threw on some clothing and ran away! 

In the straw of the thatched roofs lives the little Rattle-frog. 
Sitting on the verandah, one always hears its voice before rain falls; 
it sounds as if someone were rubbing two sticks together. Once I 
caught one of these frogs and took it to my room in a glass. It pressed 
itself so closely against the earth at the bottom of the glass that I 
could scarcely distinguish it; however, it took the first opportunity 
to run away. I looked for it in vain, and giving up the search, sat 
down at my table in order to work by lamplight, for it was evening. 
Scarcely had I begun to write when I suddenly saw the little creature 
sitting on the table, staring at the light with its great golden y$s. 

As soon as it grew dark one heard, all over the monastery, a "dull 
clucking sound; it seemed to come from the depths of a cellar, but 
as a matter of fact it was the voice of the Giant Toad, Bufo maximus, 
a huge batrachian almost as long as one's forearm, with handsome 
black or green markings on its bacfc Once, when I was bathing in 
a tree-shaded woodland brook, one of these creatures hopped into 
the water beside me. Despite all my love for animals, this proximity 
was too much for me, and I left the brook to the "Sapo." At one 
season of the year these huge toads may be seen hopping all over 
the streets, but I am glad to say that the Brazilians do not persecute 
this useful creature. When in danger this toad assumes a strange, 
intimidating attitude, with its head lowered and its body laterally 
dilated. A smaller species is found in all the ponds and lakes of 
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Pernambuco in the month of March, when it creates such a din that 
one has to shout in order to make oneself understood. This frog has a 
trilling note, continued for several seconds ; it sounds like the deafen- 
ing rattle of an overloaded gear-wheel. As soon as one begins to 
trill another joins in; puffing out their laryngeal sacs, the toads hop 
splashing to and fro, and the pond seems to have been transformed 
into a true witches' cauldron. 

And this whole concert, from the voices of the birds to those of the 
frogs and insects, is the work of the male sex! Difficult though it 
may be to realize, since in our human world we are accustomed 
to the contrary, we must admit that the glories of Nature, so far as 
they are contributed by the animal species, are due to the male 
Bex. In certain families of butterflies the males alone are perfumed, 
and they have even special brushes on their wings or bodies which 
scatter the liquid secretion of their scent-glands into the air; it is 
the males only that sing, quack and chirp ; and as we see from 
the example of the cock, the peacock, the Bird of Paradise and 
other birds, even chromatic Splendour is largely reserved for the 
male sex. 

Of the reason for this partial distribution I have already spoken: 
we know that the female sex has no reason to complain of such 
injustice, but should rather be proud of the fact that her safety is 
set above that of the male, so that she commonly lives in concealment, 
and is rarely in the company of the male. For her inconspicuous 
colouring and modest voice are allotted to the female with a view 
to the task of incubation and the rearing of the young: a task which 
is essential to the preservation of the species, and which must be 
. performed as inconspicuously as possible, lest the defenceless young 
should fall easy victims to the enemies of their kind. If the cock 
assists the female in this task, he is at once provided with protective 
colouring; on the other hand, if the young are reared in dark holes 
or burrows, the female too may wear conspicuous specific markings, 
and in such cases as is demonstrated by the parrots there is no 
difference in the voices of the two sexes. 

In both sexes the voice, like the coloration, has evolved, in the 
first place, into a means of recognition. Every bird has its special 
calls of enticement and warning; and in the case of birds that live 
in societies these calls become more various, and develop into an 
actual language. The same thing is true of such mammals as the 
monkey, which lead an arboreal life not unlike that of the birds. 
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But even the sound of the footsteps may be pressed into service as 
a signal of recognition; and if the experienced hunter can recognize 
his quarry by its approaching footsteps, it is only natural that the 
animals themselves should rely on such signs to a much greater 
extent. In the same way the birds may be recognized by the beat 
of their wings; the approaching Humming-bird is announced by the 
hum of its pinions, and many insects likewise have an audible flight; 
and in the Dragonflies the whirring of their glassy wings varies with 
every species. The Locustidae may be heard at a considerable dis- 
tance as they fly, especially the gigantic locusts of Brazil; and there 
are some which as they fly make a curious clatter with their wings, 
like the red-and-blue-winged "Clubfoot" of the Alpine meadows. 

In Brazil there are even "Rattle butterflies." Their wings are 
like black satin, with a pattern of blue spots, and a white stripe 
runs across each fore-wing. As a general thing they cling to the bark 
of trees, when their wings (contrary to the usual habit of butterflies) 
are outspread flat against the tree. If another of the same species 
approaches, the sitting butterfly flutters away, when one hears a 
perceptible clatter. Sometimes, too, these butterflies flutter round 
one another for quite a long time, clattering as they fly. Other 
Ageroniae have wings that seem covered with white lace. In March 
these were very common in Pernambuco. They contributed greatly 
to the beauty of the landscape, and supported the buzzing of the 
bumble-bees and the songs of the birds with a curious xylophonic 
accompaniment. 

But if the voices of birds and animals are intended to bring the sexes 
together, why do the birds continue to sing and the frogs to croak 
after they have found their mates? When a pair of birds have built 
their nest and laid their eggs, the cock bird still goes on singing, 
and yet there is now no question of the necessity of finding and 
recognizing one another. 

Darwin, in his work on Sexual Selection, sought to explain this 
circumstance by the theory of selection by the female. According to 
this doctrine, the bird sings in order to arouse desire in his mate. 
Darwin, indeed, was even of the opinion that the voices of the birds 
had evolved into actual song because the hen birds have always 
listened most willingly to the best singers, as these excited them 
more effectively. Consequently the good singers found mates; they 
were the fathers of the next generation, which, since it was begotten 
by such fathers, must have possessed a similar gift of song. But of 
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these the most gifted singers were once more chosen by the females; 
and so the vocal art improved from generation to generation. 

Illuminating as this theory may sound, I have always had my 
doubts as to its value when I have listened to the birds singing in 
forest and meadow, and have watched them as they sang. For if 
the song of the cock bird is intended for the hen, one has at least 
the right to expect that the latter shall hear it ! But more often than 
not she is nowhere to be seen; she is not concerned with the song 
of the cock, and never approaches in order to hear it better. A 
thrush may be fluting ever so bravely in a tree-top; the hen bird is 
never found sitting beside him, listening in rapture. .If I have looked 
about for her I have generally found her on the ground, pulling 
an earthworm from the soil, or working at her nest. As for the cock, 
he does not seem in the very least degree anxious that the hen should 
admire his skill. If he were anxious to charm her by his song, he would 
at least approach her! But he prefers to sit in. the tree-top, singing 
to the world at large, as though no hens existed! And every bird- 
fancier knows that if one puts a hen into the cage of a singing cock, 
the latter, so far from singing twice as well, as one would expect 
in the light of Darwin's theory, simply ceases to sing at all! 

On the other hand, if one wishes a cock canary to do his best 
one must not give him a mate. But the presence of another cock 
will excite him to sing more vigorously! It is the same in a state 
of nature. If one hears a bird singing more loudly and beautifully 
than usual, one may be sure that one cock is singing against another; 
and only too -often this competition ends in assault and battery. 
Similarly, the display of the peacock or turkey-cock, the dancing 
of the heath-cock or the orange-red Cock-of-the-Rock in the silent 
forests of the Amazon, are intended not for the hen, but for other 
cocks! They are not erotic dances, but expressions of jealousy and 
pugnacity! 

And so with the song of the bird, the rutting call of the stag, 
the chirping of the cricket. Let us reflect that the conquest of the 
hen's .affections is by no means the most difficult of arts! If she is 
in the right mood she cares nothing for beauty, or for skill in song 
or dance, but simply accepts any male bird that comes her way. 
Even in the case of our dogs we see that the shabbiest mongrel often 
finds favour with the most aristocratic bitch. The suitor's real diffi- 
culty is to get the better of his rivals. We must not forget that through- 
out the animal kingdom the males are in the majority, so that many 
of them can never succeed in propagating their kind. There is 
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therefore competition between them, and indescribable excitement, 
and any means is good which will lead to victory. Even when the male 
has won a female he must not take things too quietly, for there are 
young bachelors in every thicket, always ready to take possession 
of the nearest femak. For this reason the bird sings on the topmost 
bough: for this reason he makes himself as conspicuous as possible! 
He wishes to make his presence known, to make the quarrelsome 
bachelors conscious of his whereabouts* Many birds, like the little 
black Surador finches, which one sees alike in the capital and in 
the desert, fly upwards as they sing, to make themselves more con- 
spicuous. And on observing song-birds of other species, in Brazil 
and in Europe, I have always been convinced that the singer was 
feeling the urge to make his presence known, in order to show that 
the female of his beat or district already had a mate, and must 
therefore be left alone. Such behaviour, then, amounts to a kind 
of intimidation of rival males. And the actual effect of the rutting 
call of the six-pointer stag is that the younger stags timidly turn 
aside. Again, if he watches the behaviour of the turkey-cock, the 
unprejudiced observer must confess that the dance of this bird is 
more like a dance of rage, a war-dance, than a tender wooing. And 
human dances even, among the most primitive peoples, are danced 
only by men, and are war-dances, just as the most primitive form 
of music is. the war-cry and its accompaniment; while the most 
primitive personal adornments were not intended to adorn that 
is, to attract admirers but to intimidate the enemy. With this end 
men let their hair and beards grow, wore the heads of animals above 
their own, and painted themselves in imitation of the wounds they 
had inflicted on their enemies. 1 

Of course, the animal does not purposely intend to intimidate his 
rivals by his behaviour. For the bird, singing is' a necessity: at mating- 
time the blood runs more swiftly in the veins, and the overflowing 
energy of the body finds a vent through the larynx. Singing is the 
overflowing of intensified life, just as love is a doubled sense of life: 
both being an expression of that energy by means of which the living 
creature lives beyond itself and multiplies. But the effect of such 
behaviour is intimidation: that is, the thrusting aside of the weaker 
by the stronger, the mediocre by the gifted; and this entails a selection 
of the upward evolution of life. 



*For further details as to the doctrine of intimidation, see my book, Das 
Tierleben unserer Heimat, Freiburg i. Br., F. E. Fehsenfeld, 1922-23. 
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But how could so uncreative and apparently negative an instinct 
as the instinct of intimidation give rise to such a wealth of tones, 
rhythms and colours? How comes it that we are attracted, by what 
is really intended to terrify? Well, elsewhere we find Nature con- 
cerned with the formation of an invisible substance, and her efforts 
result in the supreinest beauty. Think of the flowers, of whose 
splendour I spoke in my last chapter 1 What are they but the sexual 
organs of the plants? Can we imagine that the corresponding organs 
of the animals could ever have been transmuted into such miraculous 
forms? 

Both facts teach us that however deeply we study the nature and 
the means of the evolution of our planet, we are studying .only 
examples of behaviour; but we cannot comprehend the meaning of 
these examples, the ultimate Power that lies behind them, because 
we ourselves are the object of its activity. And we shall regard this 
Power with all the more reverence when we perceive how it con- 
trives to unfold its eternal beauty even when working with the most 
unpromising material. After all, what is matter, what are stones, 
water, the earth? How swiftly beauty departs from the body doomed 
to decay! Matter and spirit are eternal opposites: for which reason 
all the religions and philosophies have sought in the liberation from 
matter the liberation from suffering, inextricably wedded to matter. 
The flowers may exist for the propagation of the plants, the song 
of the bird may assure it of the possession of its mate, and of undis- 
turbed increase; yet in all these things there lies a deeper activity, 
for which all evolution signifies only a portion of the journey. And 
although we cannot perceive and understand this activity, we can feel 
it. And to feel it is truly to comprehend the beauty of Nature, and 
to attune our souls to her most intimate harmonies. So we ourselves 
become instruments that play their part in the great symphony, to 
our own supremest joy. 



-Frank A4icnler (^hapman- 
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THE GEEATEST FIGURE IN ORNITHOLOGY SINCE AUOTBON, FRANK M. 

Chapman died secure in the knowledge that he had stimulated the 
science of bird study as it never had been stimulated before. Every- 
where in America there were bird study groups adding, with each new 
season, new observations on birds all the result of Chapman's pioneer 
work through the Audubon Societies in enlisting the millions of eyes 
and ears of bird-lovers everywhere. 

A native of New Jersey, Chapman had a modest education, and in 
the field of ornithology he was to a great extent self-taught. He came 
early to the American Museum of Natural History, sometime in the 
year 1888, and remained there until his death. 

Shortly after Brown University had given him a Sc J). honoris casus, 
Dr. Chapman began a long series of expeditions into the tropical Amer- 
icas, with the intention of synthesizing geography with the study of 
ornithology. Extensive field trips throughout the Republic of Colombia 
resulted in a monumental geo-ornithological study, The Distribution of 
Bird-Life in Colombia (1917) ; this was followed nine years later by 
a similar study, The Distribution of Bird-Life in Ecuador. Chapman, 
too, had a vMon of earth, a poetic side, which expressed itself in a grad- 
ually widening field of interest to include mammals, as well as birds. 
In those airy balconies which he had constructed among the tree tops 
for his observations, all forms of jungle life became his study. Here 
he would sit for hours scanning with binoculars the movements of the 
fauna on his restricted tropical island the vultures, monkeys, coatis, 
birds, pumas, everything that came within his vision. He has left an 
inimitable record of those hours in a work characterized by a beauty 
and sensitivity hardly surpassed by either Hudson or Pabre. My 
Tropical Air Castle (1929) and Life in an Air Castle (1938) contain 
some of the finest writing in American literature. A great and gentle 
man, and showing little of his eighty years, Chapman died in 1945. 

345 
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THE MAKING OF A CAYUCO * 

Fell a tree, roll its body into the water, and like a floating corpse, 
it is a thing of death. Shape it symmetrically, hollow it within, and it 
becomes a cayuco endowed with life. So much for the vitalizing in- 
fluences of grace and use and beauty. If you doubt its incarnation, 
enter it and learn to your sorrow how quickly it resents undue familiari- 
ties. Treat it with proper consideration and learn to your joy how 
sympathetically it responds to your advances. 

With few things of his own creation does man form such intimate 
associations as he does with his canoe, whether it be a kayak or cayuco. 
No motor-driven boat gives one the sense of power and control, of 
mutual dependence, that one finds in this craft fashioned from a log. 
The boy with his "scooter" has this feeling of being an essential part 
of the machine. Cayucos vary as widely in personality as they do in 
appearance. One does not make their acquaintance in a moment. Ex- 
perience under varying conditions alone will reveal their temperament. 
The canoe of perfect lines may prove to be stubborn and intractable; 
one that seems to sit lightly on the water may be still a log at heart. 
But when one gets the balanced boat, that steers truly, is light to the 
paddle and fair to the touch, he should quickly adopt it as his own. 

My most eagerly anticipated experience, each year when I return to 
Barro Colorado, is to renew relations with my cayuco. They are not 
to be reestablished in a day. As between two friends long-parted the 
approaches are gradual and reciprocal. Finally, seated in my place in 
full control of the sensitive creature beneath me, it glides forward 
under the impulse of my paddle so easily, so smoothly, so noiselessly 
that we seem to be one and the same organism. 

In this union one must not forget the paddle, the connecting link 
between man and canoe; the wand that says "Let there be life." The 
native paddle usually has a long, pointed blade. It is graceful in form 
but heavy and, sacrificing sentiment to sense, I use a northern spruce 
paddle. Its rounded end is not as pleasing in outline as the Panamanian 
product, but it is lighter and hence seems the more powerful of the two. 
The natives regard it at first with disfavor but often learn to prefer it 
to their own. 

Incidentally, what grace and dignity suddenly descend on this same 
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native as he enters his cayuco! Ashore he seems a sorry specimen, of 
humanity with not one feature to redeem his manhood from the shabbi- 
ness of his clothing and appearance. But note the confident step with 
which he enters the craft you or I approach with caution, and, standing 
or seated, propels it with powerful, rhythmic strokes true to its course. 
Then confess your envy and admit your inferiority. No shambling 
buzzard, when, spreading his wings, he leaves the ground for the air, 
is transformed more completely. 

Although 1 am wholly terrestrial by nature and have no special 
fondness for the water, 1 Clever have that feeling of oneness with nature 
when on land that I have when afloat in a cayuco. However carefully 
and quietly one treads ashore, however close his intimacy with his 
surroundings, he is always more or less an alien, while in a cayuco 
one feels that he is part of the fauna. Only when he glides close enough 
to be distinguished from his aquatic mount do grebes dive, crocodiles 
slip from their resting place, or herons take wing. Some day I hope 
to meet a tapir crossing an estero, or bathing in a muddy shallow. What 
a triumph it would be to deceive, even for a moment, this wary in- 
habitant of shaded silent places! 

One cannot associate with a cayuco intimately without sooner or 
later making history. The graceful creature is so responsive to you 
and to its environment that as the seasons pass you will acquire an 
increasing knowledge of its nature as well as of your own. The plodder 
of beaten pathways pursues his even way with no conception of what 
might befall him if at the moment a cayuco rather than the stolid 
earth were beneath him. Under the most favorable surroundings one 
can never be bored in a cayuco and when nature takes a hand in the 
situation, conditions may arise which in a paddle-stroke change one's 
outlook on life. 

To have a good-sized crocodile suddenly rise beneath you is to share 
his surprise; to round a corner of the island's shore and find yourself 
confronted by an ocean steamer is to be profoundly impressed by the 
difference in size between a cayuco and a liner, a difference soon to 
be expressed in the size of their respective waves. 

It is the narrow margin between safety and danger that to the 
inexperienced, at least, always creates and maintains one's interest in 
cayuco travel. On a clear, calm morning in March, 1937, Tom Gilliard 
and I started by cayuco from Armour IJouse for Zetek House. The 
route leads through the three-hundred-yard channel over the old divide 
between the island and the mainland. A toucan (Ramphastos) was 
crossing from the first to the second as we entered the passage. The 



348 The Green World of the Naturalists 

wind had freshened a bit and we were now more exposed to its force. 
The waves, which had developed across eight miles of Gatun Lake, 
were white-capped and large enough to check the progress of our 
fourteen-foot cayuco. But she was admirably stable and buoyant and 
although well-laden met the waves gallantly shipping only wind-blown 
spray. 

The channel was not too well-staked but the sea was heavy enough 
to reveal the forest of stumps each side of our course as it receded. We 
were safe as long as we could keep out of them. But the marked 
channel did not lead to our destination, which we could see on the shore 
half a mile to the right. We therefore entered the forest of submerged 
stumps and headed for our objective. It was an ill-advised act but 
the only alternative was returning and that did not fit our plans. 

Now followed a tense fifteen minutes of matching ourselves against 
the sea and what it exposed one moment and covered the next. To 
find ourselves left by a receding wave half on, half off, a pointed 
stump-top would have been embarrassing. To avoid this catastrophe 
called for watchfulness, skill and luck. Tom had the steersman's post 
of responsibility, astern. This was no place for cross-thinking and 
my paddle was on my knees. The cayuco was one of the best; sturdy, 
responsive, light. "What a boat!" Tom kept saying as she helped him 
out of one tight place after another. 

Suddenly there was a sharp snap! a lurch, and Tom's voice saying 
quietly, "Loan me your paddle, please, Dr. Chapman." His had 
broken off at the base of the blade which he saved by quick action as 
he leaned forward to take my paddle. 

Five minutes later we reached the shore and sat quietly for a moment 
in the lee of a log. It was a memorable incident with the honors 
evenly divided between Tom and the cayuco. 

The consummation of one's relations to his cayuco is realized when 
he is not only its owner but its maker; when one selects the tree in 
which it is contained, lays its body in a chosen place, and shapes it 
to his mind's eye. This privilege I have enjoyed vicariously through 
Miguel, a semi-aquatic member of our staff who hails from Tumaco 
on the Pacific coast of Colombia. To see Miguel paddling or sailing 
a cayuco is to see man and craft at their best. His winning race one 
New Year's day with a college oarsman in a light skiff made Barro 
Colorado history. 

It was Donato who chose the tree from which Miguel and Silvestri 
hewed three cayucos. It grew on the borders of a stream in the barranco 
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below my house where it could be felled free from its associates and 
where its progeny could thence be easily conveyed to the lake. Too 
late we learned that this tree was an essential link in the arboreal 
highway of our local clan of Howling Monkeys. Unable to cross the 
wide gap made by its disappearance, they were forced to change the 
route that previously had brought them to the border of our clearing. 

In Panama the espave (Anarcadium excelsum), a relative of the 
cashew, is the tree most favored by the cayuco maker. Its size, its 
lightness, the ease with which it is worked, and, above all, the fact that 
it may be used when green without subsequent splitting or cracking, 
are the qualities that make it desirable. 

Their tree laid in the chosen place, Miguel and Silvestri divided its 
trunk into three approximately equal sections each designed to make a 
cayuco about fifteen feet long. Neither in making this division, nor in 
any subsequent proceeding, was a measure used or a line drawn. Each 
man carried his plan in his head and gave form to it by rule of eye 
without the aid of tape or mark. 

A series of wedge-shaped openings was now cut in the future canoe. 
Those in the middle were deepest and went halfway through the log. 
Those at each end were less deep to allow for a slight sheer in the 
gunwale both fore and aft. When the wood intervening between these 
openings had been cleared away there was roughly revealed the depth 
and width and the upper outline of the prospective canoe. 

Mounting to the now fiat top of his log the worker, using only an 
ax, and unaided by lines, shapes the bow of his boat. On his success 
here depends, in large measure, the appearance of the finished product. 
The connection with the main trunk, and, in this case, second cayuco, 
is not yet severed in order that the rigidity of the log under construc- 
tion may be retained during the subsequent process of hollowing. This 
is accomplished at first with an ax, but in the later stages, when the 
thickness of the walls of the cayuco is determined, straight-faced and 
curved adzes are used. 

Because habit has not accustomed us to sitting on the floor of a 
more or less wet cayuco, we add thwarts to our canoes ; and as a final 
degrading touch of civilization every*cayuco in the Zone without regard 
to age, size, or condition must bear a license number. This indi- 
vidualizes it and its owner and helps prevent possible mistakes in 
identification. 
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THE ANDES: -A NEW WORLD * 

If the press despatches should report a heavy snowfall on the 
Amazon, we should question their accuracy. Nevertheless, snow does 
fall so frequently in Amazonian latitudes that great areas there are 
covered with it throughout the year. This apparent anomaly is to be 
explained, however, not in degrees of latitude but in feet of altitude. 
The whole problem can be encompassed in a glance when from the 
sweltering heat of Guayaquil we look upward to the eternal snows of 
Chimborazo; or, to take another example, when from the tropical 
coastal forests of Vera Cruz we see the white crown of Citlaltepetl, the 
"star mountain" of the Aztecs. These, indeed, are notable views. In 
both instances, faunally and climatically we are, as it were, standing 
on the equator and gazing at the poles ! 

Let us make this journey from endless summer to perpetual winter. 
If we measure our progress by the changes in climate which we shall 
encounter, we shall be traveling at a space-defying speed. It was von 
Humboldt who first determined the relations between latitudinal and 
altitudinal climates and, in his De Distributione Geographica Plan- 
tarum (Paris, 1817), he gives a diagrammatic representation of the 
plant zones on Chimborazo which might have been made by an 
ornithologist, so closely does the distribution of birds conform to that 
of plants, evidence that both are subject to and obey the same laws. 

In a general way it may be said that, as we proceed from the equator 
toward the poles, the mean temperature decreases one degree Fahren- 
heit with each degree of latitude. But as we ascend a mountain, the 
mean temperature decreases one degree with each three hundred feet 
of altitude. That is, approximately 300,000 feet of latitude equal 300 
feet of altitude. If, therefore, our trip from Guayaquil is made up 
Chimborazo, we shall be traveling, climatically, somewhat more than 
one thousand times faster than we should have journeyed had we 
started for Panama! 

Now, if we bear in mind the fact that the flora and fauna of a region 
are to a large extent an expression of its temperature, we shall have 
some conception of the rapidity with which the nature of the plant 
and animal life changes as we proceed from sea level to snow line. 

It is not my present purpose to discuss here the factors which deter- 
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mine the limits of the faunal zones, or bands, which we shall find in 
ascending a snow-capped, equatorial mountain* The very fact that the 
mountain is snow-capped is graphic, convincing evidence of the relation 
between altitude and temperature. But just as rainfall, slope-exposure, 
topography, proximity to and temperature of the sea will determine 
the amount of snow, and the distances to which it descends on different 
sides of a mountain, so these and other factors govern the altitudes 
which mark the boundaries between faunal zones. The point I wish to 
make here is that these zones exist as well-defined bands of life the 
limits of which are subject to the control of natural laws. To discover 
those laws is the aim of the faunal naturalist or zoogeographer. In no 
other place will he find them more vividly expressed than on mountain 
slopes, where, as we have seen, the phenomena ordinarily spread over 
many miles of latitude are compressed within a few thousand feet of 
altitude. 

My own investigations in this field have been made almost exclu- 
sively with reference to the distribution of birds; and it is a tribute 
to the potency of the governing influences that they evidently control 
the distribution of these active creatures just as rigidly as they do that 
of quadrupeds or even plants and trees. Indeed, the potential mobility 
of birds combined with their unusually sensitive, responsive natures 
makes these animals particularly valuable indices of the effects of 
those forces and circumstances which are or have been active in pro- 
ducing faunal areas. 

With this preamble, and avoiding details not essential to a general 
understanding of the more important facts concerning mountain life 
zones, let us as ornithologists make the proposed ascent of an equatorial 
mountain. We shall first pass through the Tropical Zone. The lowlands 
at the base of our mountain may vary greatly in character. There may 
be arid plains, marshes, and luxuriant forests, all at the same level and 
within a short distance of one another. These, however, mark different 
types of habitats in the same life zone and we are not here concerned 
with the causes responsible for them. As we reach the foothills, we 
shall find further variations in habitat, which we may also disregard, 
other than to observe that due consideration must be given to habitat 
requirements in our broader study of distribution. Birds that are 
associated with sandy plains are not to be sought in marshes; nor shall 
we come upon forest-haunting species where there are no trees. The 
significant fact to remember is that when the habitat is favorable, we 
shall find that most of the birds of this Tropical Zone have so wide a 
latitudinal range that we might travel for weeks and still see them 
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daily, whereas their altitudmal range is so limited that within a few 
hours we may leave them wholly behind, that is, below us. 

When we have reached an altitude, usually of 4000 or 5000 feet 
(though under exceptional conditions it may be much less), we shall 
begin to observe birds we have not seen before and at the, same time 
note the absence of others which were previously abundant. 

We shall miss, for example, the great macaws, the harsh voices of 
which resounded through the forests lower down. Some of these birds 
are found in wooded regions from Bolivia to Mexico: that is, they 
have what may be termed a horizontal range of nearly 2500 miles. 
But their vertical range, as we have just discovered, is less than a mile. 

We are now reaching an altitude where decrease in temperature 
produces condensation with resultant rainfall and an incredibly luxuri- 
ant vegetation. Every available foot of ground is claimed by trees 
and undergrowth, and every available inch of the trees is claimed by 
parasitic or epiphytic vegetation. This is the Subtropical Zone. It is 
a marvelous stratum of life occupying the mountain slopes, usually 
between the altitudes of 4000-5000 to 8000-9000 feet, and extending 
from Bolivia to Mexico. 

The Subtropical Zone is remarkable not only for the richness of its 
life, but also for the high percentage of species found only within its 
boundaries. Thus, the American Museum's expeditions collected about 
360 species of birds in the Subtropical Zone of the Colombian Andes, of 
which approximately three-fifths are practically confined to this narrow 
stratum of mountain life. This is about one-third as many as were 
encountered in the forests of the Tropical Zone. Comparison of the 
areas occupied respectively by the far-reaching tropical lowlands and 
the narrow subtropical belt further emphasizes the wealth and distinct- 
ness of the bird life of the Subtropical Zone. 

At an elevation of from 8000 to 9000 feet we shall pass from the 
Subtropical into the Temperate Zone. The former is uniformly humid 
and forested; the latter has humid and arid divisions, the first of which 
is wooded, the second treeless. Both divisions may occur at the same 
altitude, the difference between them being chiefly due to rainfall. Some 
of the most distinct species of Andean birds are found in the dense, 
scrubby forests of the Humid Temperate Zone. On the other hand, the 
species inhabiting the plains of the Arid Temperate Zone have changed 
but little from the types represented by their ancestors, a phenomenon 
which forms an illuminating contribution to the study of evolution by 
environment. The upper limit of the Temperate Zone corresponds 
closely to the elevation at which agriculture ceases, that is, about 12,000 
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feet. Between this altitude and the lower level of permanent snow, 
which averages about 15,000 feet, lies the Paramo, or Puna Zone. In 
a measure it is the equivalent of the tundra, that vast area which 
extends from the northern limit of forests to the shores of the Arctic 
Ocean. While few in numbers, nearly every bird of the Paramo is con- 
fined to this zone. 

Without going further it is clear that in our vertical journey of less 
than three miles we have. run the gamut of climatic and faunal zones: 
Tropical, Subtropical, Temperate, and Arctic or Antarctic for the 
Paramo contains both boreal as well as austral elements. 

The first and most significant fact for us to consider in connection 
with Andean life, and the one which makes its study of such surprising 
interest, is the comparatively recent Origin of that life. It cannot, of 
course, be older than the region it occupies, and geologists tell us that 
the Andes did not attain their full elevation until the latter part of 
the Tertiary, at which time the continent of South America had essen- 
tially its present outline. 

There is, consequently, good reason for calling the Andes a New 
World, or possibly we might better term them a recent annex to the 
world. Not only have we comparatively definite knowledge of the 
age of the Andes and of the character of the area from which they 
arose, but it is probable that at the time they had attained a sufficient 
elevation to support zonal life, the bird life of South America, in its 
major aspects at least, did not differ materially from that which exists 
there today. Hence it follows that not only can we give the Andes 
a geological birthday but we can form a fairly exact conception of the 
character of the avifauna from which the hundreds of species of birds 
that have evolved in them were derived. 

Furthermore, we must remember that the value of the Andes to the 
biologist is increased by the regional compression or concentration of 
the forces which control distribution and promote evolution, and by 
the consequent definiteness with which these forces manifest themselves. 

We must also take into consideration the topography of mountains 
as, through altitude, enclosed valleys, or disconnected summits, they 
supply the isolation which permits environmental or mutational factors, 
acting continuously on a comparatively limited number of individuals, 
to produce new forms. For instance, a distinct mutational form of 
tanager-finch (Buarremon inornatus) , confined to the Chimbo Valley 
of Ecuador, and a humming bird (Oreotrochilus) on Mt. Chimborazo 
are cases in point. Many others might be cited. 

It is obvious, then, that in a study of the origin and distribution of 
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life we can associate cause and effect far more often in the Andes than 
in those great continental areas, the early pages of the geological and 
zoological history of which are lost in an incalculably remote past. We 
ask, therefore, what are the factors which determine with such surpris- 
ing definiteness the boundaries of these Andean life zones? Whence. 
came the hundreds of species which are confined to them? 

For some years the American Museum has been conducting explora- 
tions in the field and researches in the study designed to answer these 
questions. It was found that previously existing data were too in- 
accurate to be of value in determining exactly the ranges of the species 
to which they referred. It was necessary, therefore, to begin nearly at 
tie beginning and work intensively at station after station from base 
to summit of the three ranges of the Andes in Colombia, where our 
survey was* inaugurated. The outline of the life zones presented above 
Is based chiefly upon our labors in that country. 

Satisfactory treatment of the origin of the birds of the Andes is too 
wide a problem to be handled locally. We have discovered, for example, 
the apparent ancestor of a subtropical Colombian motmot in the 
Tropical Zone of eastern Mexico. Again, a finch of the Paramo Zone 
has evidently come from Patagonia. It is obvious, therefore, that we 
have to deal not only with the height of the Andes but with their 
length. While at present this is coextensive with that of South America 
itself, our researches indicate the former existence of a range connecting 
the Andes of Colombia with the mountains of western Panama and 
Costa Rica, and these in turn seem to have had a f aunal relation with 
those of Mexico. Our field, therefore, reaches from one extremity of 
the Western Hemisphere to the other. 

Since birds could not develop in space, it follows that the Andes have 
been populated from below upward. But in hunting for ancestral types 
we must consider not only place of origin but also the matter of habitat 
requirements mentioned in the earlier part of this article. That is, the 
ancestors of forest-frequenting birds must be looked for in other 
forests; those of the plains, in other plains. To illustrate: the tanagers, 
flycatchers, parrots, trogons, toucans, and other forest dwellers of the 
Temperate Zone, while very distinct, are all obviously descendants of 
forest-inhabiting ancestors. Similarly the ancestors of the finches and 
ovenbirds of Temperate Zone plains we should expect to find In other 
plains. The only available forests are those of the Subtropical and 
Tropical zones and the only available plains are those of the South 
Temperate Zone. As a matter of fact it appears that the Temperate 
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Zone forest birds did originate in tropical forests while the Temperate 
Zone plains birds came from Argentina and Patagonia. 

Here, then, we have a clue to the widely varying degree of distinct- 
ness shown by the birds of the forested and treeless divisions of the 
Temperate Zone to which I have previously called attention. Obviously 
in extending their range from the Tropical to the Temperate Zone the 
tanagers, trogons, flycatchers, and other birds making this journey 
have experienced as pronounced a change in environment as though, 
let us say, they had gone from Ecuador to Ontario, and their differenti- 
ation from the ancestral type is correspondingly pronounced. -But the 
birds that came from Patagonia, by increasing their altitude as they 
approached the equator have merely advanced from the South Temper- 
ate Zone to the Andean Temperate Zone, and thus, not having been 
subjected to marked environmental change, show comparatively slight 
differentiation from the ancestral type. It seems apparent, therefore, 
that the evolution of these forms is not a question of time or of distance 
from the point of origin, but of the extent of the change in surroundings 
to which they have been subjected. 

This is the type of problem which we hope to solve by our explora- 
tions in the Andes. We are still on the threshold of our subject/but 
already we believe we have discovered in these mountains a biological 
laboratory where nature is conducting intensive experiments in distri- 
bution and evolution on a continental scale and producing results with 
such directness and rapidity that we may hope to gain an insight into 
the methods by which she operates. 
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OFTTIMES IN JEST WE WILL SPEAK OF A MAN AS "A GENTLEMAN AND A 
scholar." It is easy to forget that there are such people on this troubled 
earth. One of them is Dr. Robert Cushman Murphy. And add to these 
estimable qualities a spice of gentle Irish wit, a great dash of helpful- 
ness for younger naturalists, and you have a man whose way of life 
has raised him far above the run of petty souls who waste the earth's 
sustenance. 

Like Beebe, Robert C. Murphy was born in Brooklyn Heights in 
1887. He tells us he sensed himself destined for the career of naturalist 
when at the age of nine he looked into the private lives of a nest of 
chicadees on Long Island. 

In the wake of a maturing interest, Murphy spent a year as a 
volunteer worker at the American Museum of Natural History, reading 
proof for Frank Chapman's book on the Warblers and doing the mis- 
cellaneous back-breaking jobs of a naturalist-apprentice. A course 
under .the renowned William Morton Wheeler to perfect his techniques 
in the preservation and sectioning of invertebrates, and Murphy knew 
what he wanted. After Brown University he went to The Brooklyn 
Museum; then followed his doctorate at Columbia, after which he 
entered the American Museum of Natural History as Associate Curator 
of Birds. Between was an interval of apprenticeship at sea. In 
1912-1913 Murphy went along as assistant navigator on the Daisy, 
a New Bedford whaling ship bound for a commercial cruise in the 
Antarctic. Although newly wed, his wife insisted that he take the trip 
for the zoological experience it would afford him. And for her he kept 
a diary, a charming record which only now he has consented to publish 
Log-Book for Grace (1947) ; it is in reality a love story, told with the 
wind whipping through the topsails of a whaler battering an Antarctic 
winter. 

Throughout his years at the American Museum, Dr. Murphy has 
made numerous expeditions, extending his knowledge of the sea and the 
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birds which inhabit it and its periphery. Trips to Lower California, 
Mexico, and then to the coasts of Peru and Ecuador aroused an intense 
interest in geography and its influence on marine ornithology. He has 
followed most of the South American marine birds in the phases of 
their private biology. Although he has authored some three hundred* 
and thirty-five titles, he had not, until Log-Book for Grace, written a 
book which caught the public interest. His writing energies are given 
to the study of the avifauna of the sea to researches which have 
climaxed in the monumental Oceanic Birds of South America. It is a 
work without peer in the ornithological literature on sea-birds. 



GUANO AND THE GUANAY* 

GUANO 

In popular understanding the history of guano and its use has 
become somewhat distorted. Its place in antiquity among the Peruvian 
Indians is generally known, for specific record of this is contained in 
the Royal Commentaries of the Inca, Garcilaso de la Vega, which were 
first published at Lisbon in 1609. Thereafter, however, the properties of 
guano are sometimes alleged to have been overlooked or forgotten by 
the conquerors of Peru and northern Chile until Alexander von Hum- 
boldt advertised the substance anew in the first half of the nineteenth 
century, and led to its introduction as fertilizer into Europe. 
. That this opinion is far from the truth is shown by a large number 
of references in the literature, dating back at least to the year 1716, 
when the original French edition of Premier's "Voyage to the South 
Seas" was published. The following quotations are from the first 
English translation of this work, which appeared in 1717: 

"The island of Iquique is also inhabited by Indians and Blacks who 
are there employed to gather Guana, being a yellowish Earth thought 
to be the Dung of Birds, because besides that it stinks like that of the 
Cormorants, there have been Feathers of Birds found very deep in it: 
However it is hard to conceive, how so great a Quantity of it could be 
gather'd there, for during the Space of a hundred Years past, they 
have laden ten or twelve Ships every Year with it, to manure the 
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Land, as shall be observed lower; and it Is scarce perceivablt that the 
Height of the Island is abated, the' it is not above three Quarters of 
a League in Compass; and that besides what is carry 'd away by Sea, 
they load abundance of Mules with it for the Vines and plowed Lands 
of Tarapaca, Pica, and other Neighboring Places; which makes some 
believe that it is a peculiar Sort of Earth; For my part, I am not of 
that Opinion; for it is true, the Sea Fowls are there so very numerous, 
that it may be said without romancing, that the Air is sometimes 
darkened with them. In the Bay of Arica, infinite Multitudes of them 
are seen, rendezvousing every Morning about ten o'Clock, and every 
Evening about six, to take the Fish which at that time comes up to the 
Surface of the Water, where they make a Sort of regular Fishery." 

Later, when referring to the great trade in "Guinea Pepper," grown 
in the valleys of Arica, Sama, Locumba, and "others ten Leagues 
about," Frezier adds: 

"Considering the Smallness of the Place, it is hard to believe that 
such vast Quantities should go from them; for, excepting the Vales, 
the Country is every where so parch J d up, that there is no green to be 
seen. This Wonder is produced by means of that Bird's Dung, which, 
as was said before, is brought from Iquique, and fertilizes the Earth 
in such Manner, that it yields 4 or 500 for one, of all Sorts of Grain, 
Wheat, Indian Corn, etc. but particularly the Agi, or Guinea Pepper, 
when they know how to manage it right." 

In 1748 Juan and de Ulloa,, writing of conditions in the central part 
of the Peruvian coast, answered Frezier's doubts as to why the guano 
seemed to be inexhaustible. They write: 

"The lands in the jurisdiction of Chancay, like the other parts of the 
coasts of Peru, are manured with a dung of certain sea birds which 
abound here in a very extraordinary manner. These they call Guanoes, 
and the dung Guano, the Indian name for excrement in general. These 
birds, after spending the whole day in catching their food in the sea, 
repair at night to rest on the islands near the coast, and their number 
being so great as entirely to cover the ground, they leave a proportion- 
able quantity of excrement or dung. This is dried by the heat of the 
sun into a crust, and is daily increasing, so that notwithstanding great 
quantities are taken away, it is never exhausted. Some will have this 
Guano to be only earth endowed with the quality of rising a ferment 
in the soil with which it is mixed. This opinion is founded on the 
prodigious quantities carried off from those islands, and on the experi- 
ment made by digging or boring, by which the appearance at a certain 
depth, was the same as at the superficies; whence it is concluded, that 
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the earth is naturally endowed with the heating quality of dung or 
Guano. This would seem less improbable, did not both its appearance 
and smell prove it to be the excrement in question. I was in these 
islands when several barks came to load with it; when the insupportable 
smell left me no room to doubt of the nature of their cargo. I do not 
however pretend to deny, but that it may be mixed with earth, or that 
the most superficial part of the earth does not contract the like Virtue, 
so as to produce the same effect. But however it be, this is the manure 
used in the fields sowed with maize, and with proper waterings is 
found greatly to fertilize the soil, a little of it being put close to every 
stem, and immediately watered. It is also of use in fields of other 
grain, except wheat and barley, and, consequently, prodigious quanti- 
ties of it yearly used in agriculture." 

A hundred years after Frezier's account, an American, Captain 
Amasa Delano (1817) in notes, covering the year 1804, mentions the 
Chincha Islands, which he calls the "Tinkers," and states that they 
afford bird manure which had become a leading article of trade all 
along the coast of Peru. He estimates the total tonnage of vessels 
employed in the traffic during that year at from seven to eight thousand, 
and states that they were mostly brigs of less than two hundred tons' 
burden. After loading at the Chincha or other islands, he goes on, 
they carry the product to the best market, where it ordinarily sells 
for upwards of a dollar a bushel. He had seen eight or ten vessels 
loading at one time, and he fully describes the current process of 
exploitation. He was also acquainted with the fact that for most 
soil guano is the best known manure, and that the profits to the owners 
of a vessel in the trade sometimes amounted to $10,000 from a single 
trip. 

As early as 1825, Stevenson made the following excellent report on 
guano operations at the Chincha and Ballestas Islands, accompanied by 
the first indisputable description of the cormorant (Phalacrocorax 
bougainvillii) which is the principal producer: 

"Such small islands at the entrance to the bay of Pisco are famous 
for the manure which they produce, and which is embarked and carried 
to different parts of the coast, and often into the interior on the backs 
of mules and llamas. The quantity of this manure is enormous, and 
its qualities are truly astonishing; of this I shall have occasion to speak 
when treating of the cultivation of maize at Chancay. Several small 
vessels are constantly employed to carry it off; some of the cuts, where 
embarkation is convenient, are from forty -to fifty feet deep, and their 
bottom is yet considerably above the level of the sea. 
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"This valuable production appears to be the excrement of sea birds, 
immense numbers of which frequent and breed on the islands; and 
the accumulation is doubtless owing to the total absence of rain. It 
is of a pale brown colour when dry, and easily reducible to powder; 
when fresh it has rather a reddish appearance; the surface stratum for 
a foot deep is whitish, and contains feathers, bones of birds, and shells 
of eggs. It is asserted, that the huano, the name by which this pro- 
duction is known, is certainly fossil earth; but the quality of the 
upper stratum, which although at first white, gradually inclines to 
yellow, being incontestibly the excrement of birds, and equal to the 
other, the subject seems to demand a stricter scrutiny. 

"A species of birds frequenting these islands in great abundance is 
called huanay; hence the original name of the matter now used as 
manure. The bird is of black plumage, is as large as the seagull, and 
breeds during the whole year, with this peculiarity, that each nest, 
being only a hole in the huano, contains a fledged bird, an unfledged 
one, and one egg; whence it appears, that there is a constant succes- 
sion. . . . The Indians take many of the young birds, salt them, and 
consider them a great delicacy; however they have a strong fishy 
taste." 

A few years later, Captain Benjamin Morrell (1832) referred to the 
guano of Lobos de Tierra, and alleged that the island would yield 
enough of the richest manure in the world to load a thousand ships. 
Despite the fact that guano from this northerly region was never the 
equal of the Chincha product, the statement was a modest one for this 
redoubtable and justly maligned seafarer. 

Guano is said to have been introduced into the United States as 
early as 1825, but the first importations received no extensive recogni- 
tion and were soon forgotten. 

In 1840, twenty barrels were received in England. But notwith- 
standing the astonishing results from its application to the soil, the fear 
that the enormous crops realized under its stimulus might exhaust 
the land of its productive elements, deterred the great body of the 
farmers from availing themselves of so valuable a fertilizer. Repeated 
experiments, however, at length convinced the most sceptical of the 
error of this prejudice, and at the same time that the new commodity 
was the safest, cheapest, and most potent of known manures. Its con- 
sumption now became general, and the guano trade expanded rapidly 
into a vast commercial and industrial interest. 

From Great Britain the fame of the substance quickly spread to the 
United States. In 1848, 869 tons were imported; in 1849, 21,243 tons. 
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By 1853 the annual importations through North American ports had 
risen to the neighborhood of 200,000 tons per year. The West Indies, 
and the French island colonies in the Indian Ocean, also rapidly 
became large consumers. An official Peruvian survey of 1847 had 
ascertained that there were more than 23,000,000 tons of guano on an 
unstated number of islands along the central part of the country's 
coast. This was estimated to be sufficient to supply the world for a 
period of 170 years, the chief fallacy here being the usual one, involved 
in the phrase "at the present rate of consumption." In 1853, 8,600,000 
tons were computed to remain upon the already partly impoverished 
Chincha Islands, Four years later, guano sales were bringing into the 
treasury of the Republic of Peru the sum of $5,296,952 out of a total 
public revenue of about $8,500,000. The beginnings of exportation may 
be dated at 1840; the exhaustion of the ancient accumulations, so far 
as a world market was concerned, occurred in 1874. 

At the time of the first introduction of guano to the Old World and 
North America, it was popularly supposed to exist only along the 
west coast of South America. Its value stimulated search, however, 
and deposits of a more or less similar character, though lesser quantity, 
were found in Patagonia, in the Caribbean Sea, and on islets off the 
arid western coast of southern Africa. A general and none too respon- 
sible exploratory scramble spread, in fact, among seafarers throughout 
the world, and guano beds, most of which subsequently proved to be 
nearly worthless, were reported from numberless islands scattered 
through the South Seas. 

Along the coast of Patagonia, guano-loading by British vessels began 
very soon after 1840. The richest deposits were on the Penguin Islands 
off Puerto Deseado, but many other islets, as far north as the Rio 
Negro, were examined and scraped clean. The traffic continued at least 
until 1885. St.-Johnston (1920) notes that as far back as 1851, guano 
of New Island, in the Falklands, was being exported under Government 
license. Because of the abundant moisture in this region, such guano, 
although doubtless rich in phosphates, frmst have been deficient in 
nitrogen in the form of ammonium oxalate and urate, which is the 
ixiost valuable and essential element in Peruvian guano. 

Von^Tschudi (1846) estimated the average depth of the guano layers 
on the Peruvian islands at about 13 meters. In 1853, however, a 
Peruvian commission of which the naturalist Raimondi was a member, 
found by borings and triangulations that the greatest depth at the north 
Chincha island was not less than 55 meters. 

According to Hutchinson (1873), 433 vessels loaded at the Chinchaa 
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during 1860. When, after the exhaustion of the Chinchas, Hutchinson 
visited the Guafiape Islands in November, 1872, about fifty vessels. 
were loading and nearly a million tons had been removed during the 
preceding three years. Operations at the Macabi Islets, farther north, 
had begun, he states, in September, 1870. The subsequent history 
was one of a rapid opening up and depletion of all the other ancient 
supplies of guano without any attempt at planning, at least until 
four decades later, toward converting the exploitation into a permanent 
industry through conservation of the producing birds and control of the 
periodical extraction. 

The presence of guano upon the Peruvian islands in glacier-like 
accumulations, which had reached the maximum thickness possible 
under the laws of physics, and its perfectly conserved richness in 
essential organic compounds, were both dependent upon the rainless- 
ness of the region. Evn moderate precipitation would have washed 
the ancient beds into the sea as rapidly as they formed and would, 
moreover, have brought about a chemical reduction of the nitrates,, 
permitting loss of the chief virtue of guano through evaporation. 

Guano owes its value to the peculiar manner in which its components 
are united, by the alchemy of the bird's intestinal tract, into a com- 
pound more easily absorbed by plants from the soil to which it is 
applied than any fertilizer synthetically composed. To put the matter 
as simply and forcibly as possible, it may be said that, if the value 
of fertilizer be calculated according to nitrogen content, the best 
Peruvian guano is" more than thirty -three times as effective as farm- 
yard manure. 

It is not my purpose to present an exhaustive treatise upon this 
most precious of fertilizers, but rather to indicate, as I have already 
done, its continuous use in Peru from prehistoric times up to the 
present; to emphasize the vast quantity of this substance, derived 
entirely from fish and other marine organisms and laid down during 
countless thousands of years upon the arid islands of the Humboldt 
Current; to indicate the order of rank among the more important 
producing sea birds; to refer in passing to the modern efficient and 
scientific administration of the guano industry in Peru; and to point 
out certain sources of information relating to the whole subject, the 
definitive history of which yet remains to be written. 

Von Tschudi made one of the first critical examinations of the 
supplies of guano and their distribution in Peru and Chile. He pointed 
out earlier exaggerations regarding the thickness of the layers, and 
argued that since the more important guano birds cling to the sea, and 
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do not form colonies upon the coastal headlands, the deposits upon 
some of the latter must hark back to a time when the sites had been 
insular instead of part of the mainland. In view of the fact that many 
existing species of shells are found on this coast in strata now far 
above sea level, such a hypothesis is not necessarily fantastic. Von 
Tschudi credited the guano accumulations mainly to boobies, gulls s 
diving petrels, and skimmers, giving first place to the Peruvian Booby 
(Sula variegata) . Curiously, he failed to recognise the peerless posi- 
tion of the Guanay, or Cormorant, and he misidentified certain other 
species. 

Raimondi (1856) made a special study of the place of the various 
birds in production, although he, like von Tschudi, persistently mistook 
the Black Cormorant (Phalacrocorax olivaceus) for a snake-bird 
(Anhinga)j no form of which occurs on the Peruvian coast, unless 
possibly in the extreme north, near Tumbex. He, too, assigned first 
place to the Booby, although he pointed out that one or two other 
species undoubtedly deserved an even higher rank at certain islands. 
Raimondi's full list of important guano producers in the neighborhood 
of the Chincha Islands comprises making the correction for the 
Anhinga three cormorants, the Booby s Pelican, Penguin, Diving 
Petrel, Gray Gull, Skimmer and Inca Tern. All of these are still to be 
found about these islands, though several of them have become scarce. 

The Inca Tern was evidently extremely abundant at the Chinchas 
in Raimondi's day. At the south island of the group, Peruvian Pen- 
guins were scarcely less numerous, but they had already been driven 
away from the north island by the riotous work of the laborers and 
the crews from great fleets of ships. Diving Petrels were likewise 
residents of the Chinchas in incredible numbers, producing at the time 
of Raimondi's visit more guano, he concluded, than any other species. 
Little by little they, too, were being ousted from the north island by 
the excavating projects, but their burrows still riddled the outer crust 
of guano of the other members of the group. Furthermore, quantities 
of ancient eggs of the size of those of Diving Petrels and Penguins were 
being recovered from the deeper layers, where they may have lain 
in situ for thousands or tens of thousands of years. 

During one of my visits to northern Peru I obtained similar eggs, 
unfortunately lacking precise data, which had been unearthed in the 
guano of Lobes de Tierra. Other specimens believed to pertain to 
Pelicans, Diving Petrels, etc., have long ago been reported upon by 
Hayes (1855) and Clark (1882). Such eggs .show every indication of 
being very old, sub-fossil products. Their interiors have become com- 
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pletely mineralized, resulting in a hard, translucent, silky, crystalline, 
water-soluble compound of potassium sulphate, ammonium sulphate, 
and ammonium oxalate, which has been given the special name of 
guanapite, or ooguanolite. 

It should be pointed out that it has never been possible to determine 
the age of guano strata on the Peruvian islands by the simple process 
of dividing the total depth of a deposit by the thickness of the yearly 
average increment. If Chincha guano had a depth of 50 meters, and 
if the annual new layer amounted to 5 centimeters, calculation would 
indicate the passing of only a thousand years since the beginning of 
the process. There are several imponderables here, however, of which 
the most important is the fact that the guano supply ages ago became 
heaped up on the islands until the slopes had reached the extreme angle 
of repose. The entire mass, therefore, lay characteristically in the form 
of a great lens upon the pampa of any given island thick at its center, 
thin toward the edges where it crumbled and propped aw.ay into the 
sea, with the result that the natural loss, from centrifugal pressure, 
wind-erosion, and the constant treading, scratching, and wing-beating 
of numberless birds, fully balanced the gain. 

As for the guano-mining operations of the prehistoric Indians, who 
are estimated to have taken about three hundred tons a year from 
the Chinchas alone, it is possible that the total for the entire coast 
may have amounted to a thousand tons or more annually. The effect 
of such moderate and well-distributed withdrawals would, however, be 
negligible. The most deeply buried human artifact of which I find 
record is a piece of pre-Inca textile lying under the body of a penguin, 
at a depth of 10 meters, in the guano of South Guanape Island. 

Many changes in the composition and proportion of the bird life 
have taken place at the guano islands since the time of Raimondi. The 
transformation has largely been determined by human activities and 
it is by no means certain that a final, more or less artificial, ecological 
balance has yet been reached. Under the present regime birds regarded 
as "useful" are protected; those considered harmful are persecuted; 
the rest are m6re or less ignored. At least two new controlling factors 
are in operation and are destined to remain so. The first of these has 
to do with the fact that the deep beds of guano have all been removed, 
while the renewed thin crusts are cleaned off at intervals of at most 
a few years. This means that burrowing species, such as Penguins, 
Diving Petrels, and Inca Terns, suffer a permanent disadvantage, since 
they obviously cannot dig holes in the granite that lies beneath a 
thin sheet of guano. The surface-nesting species of a dominant, gre- 
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garious type, on the other hand, are as well off as they ever were, or 
better, because they now have fewer competitors on the feeding grounds. 
The second factor is related to the influence upon the nesting birds 
of periodical large-scale engineering projects. Such colonial species as 
tolerate with the most equanimity the temporary presence of a crowd 
of workmen upon their islands, will be sure to increase gradually at 
the expense of species more timid and hence more easily frightened 
into departing from their normal regime. For these last reasons the 
Pelican has suffered in competition with its more stolid relatives, the 
Peruvian Cormorant and Booby, 

THE GUANAY 

The Guanay, first in importance among the famous guano birds of 
Peru, has been called the most valuable bird in the world. Coker, 
after a conservative calculation regarding the quantity of guano nor- 
mally deposited on an islet by a cormorant of this species, continues: 

"Fowl which produce $1.43 worth of guano a pair annually, without 
expense for care and feeding except the minimal cost of protection, may 
well be appraised at $15.00 a pair. The fowl which dwelt on the South 
Chincha Island alone, when it was visited in 1907, might well be re- 
garded as an asset representing a value of several millions of dollars," 

The Guanay is a relative of the pan-antarctic "blue-eyed" shags. 
The ring of bare skin surrounding its eye is green rather than blue, 
but in its general structure and plumage-pattern, its carunculated bill 
and nuptial crest, it resembles not only the Rock Shag (Phalacrocorax 
magellanicus) but also the more southerly species, atriceps. The cross- 
section of the long, deeply incised bill, the feathering of the gular 
pouch, and the number of tail quills are further suggestive of relation- 
ship with the southern circumpolar shags. Like the Peruvian Penguin 
and Diving Petrel, and so many other endemic creatures of the Hum- 
boldt Current, the Guanay is descended from ancestors which long ago 
invaded this peculiar littoral region from the south. 

-In the course of its evolution the Guanay has, however, undergone 
a number of remarkable specializations. It is a long-winged cormorant, 
capable of flying strongly for hours against the brisk southerly breezes 
that blow every afternoon throughout the greater part of its range. 
No other cormorant in the world, perhaps, is so distinctly aerial. 
Furthermore, it feeds exclusively upon surface organisms, rather than 
upon animals of the sea-floor or of the kelp fields, and its method of 
flock-fishing involves the discovery of its prey from the air, rather 
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than by means of a submerged search. It is likely that only one other 
kind of cormorant, namely, Phalacrocorax capensis of the west coast 
of South" Africa, has developed similar ways as regards flock-fishing 
upon an extensive scale. The Cape Cormorant, at any rate, is described 
as Hying out to sea from African bays in formations numbering a 
Hundred thousand birds. -This species and the Guanay are not closely 
related, but they inhabit homologous cool-current regions, and both 
illustrate the interaction Between -organism and environment which 
has resulted in the evolution of a common habitus. 

Together with the Piquero, the Peruvian Pelican, and several other 
voracious surface-feeders of the Humboldt Current, the Guanay is in 
effect a machine for converting fish into guano. A relatively small 
proportion of this is deposited upon the islets, where it becomes avail- 
able for human use; the remainder returns to the sea where, however, it 
is not "lost," for it restores to the water the fertilizer of the marine 
pasturage and thus finds its place in the closed circuit that runs from 
chemicals through various stages of life, and back again to chemicals. 
Single colonies of Guanays dwelling on Peruvian islands take out of 
the surrounding ocean waters more than a thousand tons of fish a day. 
Man's utilization of the resources of the ocean along this coast is, 
indeed, as nothing compared with that of the birds. Schweigger, as 
quoted by Schott (1935), has computed that, whereas the people of 
Peru capture and market annually .about 41)00 metric tons of fish, the 
sea birds of the country devour 5,500,000 tons! 

Thus, presumably, since the uplift of the Andes and the beginning 
of the meteorological and hydrological conditions as they exist today, 
has the process been going on. We know little about the age of the 
Guanay as a species but, as I have already noted, it has been .described 
under at least one other name as a fossil or subfossil cormorant from 
northern Chile. Furthermore, it seems to be the sea fowl, erroneously 
listed as a penguin ("Aptenodytes") , from the bottom of a 30-meter 
layer of guano at Huanillos, Chile. Lambrecht estimates that if the 
substance had here accumulated at the moderate rate of 5 centimeters 
a year, not allowing for surface wastage, the mummy had been buried 
for at least eight to nine thousand years. 

Coker has pointed out the ease with which a Guanay population may 
be counted at the breeding ground, because of the even distribution 
of the nests and the complete coverage of all practicable terrain. The 
birds turn around and -squabble with their neighbors as they prepare 
the breeding sites for the reception of eggs, for which reason the dis- 
tance from the center of one nest to the center of adjacent nests is 
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exactly the "sparring space," or about 60 centimeters. Coker found 39 
nests in 12 measured square meters of ground, and 52 nests in another 
18 square meters, 3 per square meter is a fair average. The census 
of adults is therefore 6 per square meter; that of adults and young 
not less than 12, for the Guanay lays 3 eggs and rears an average of 
more than 2 young. The nesting territory covers all relatively smooth 
level or gently sloping ground, and the borders of a colony, no less than 
the interior, are usually densely populated and sharply defined. The 
nests begin as mere scrapes lined with feathers (mostly tail quills), 
but they soon become small craters in a continuous carpet of guano, 
each having an outside diameter of about 40 centimeters, of which the 
bowl comprises half. More than a million such nests, occupied by 
between four and five million birds, have been counted or measured on 
the central Chincha Island. 

Since the bulk of my personal observations concerning the Guanay 
are quoted below from an earlier publication, I wish to write in further 
detail of only two matters, namely, the normal range of the species, and 
the periodical wanderings which are generally, if not always, related 
to the rhythmic Nino phenomena or similar aberrations of climate 
and hydrography. 

The most populous breeding colonies of recent times have been char- 
acteristics of islands between central and northern Peru, or from In- 
dependencia Bay to Lobos de Tierra. Shifts in the centers of abundance 
may be due in part to the temporary disturbances of guano exploitation, 
but they are also in large measure unpredictable. However, it would 
be a rare year in which most of the following islets or groups were not 
occupied by impressive colonies of Guanays: Santa Rosa, Ballestas, 
Chinchas, Asia, Pachacam&c, Pescadores, Mazorca, North Guanape, 
and Macabi. Lobos de Tierra is also often the home of large numbers, 
though in relatively small aggregations. The high islands, such as 
Vieja, San Gallon, Fronton, and San Lorenzo, are avoided. The most 
distant breeding station from the mainland coast is at Hormigas de 
Afuera, where a few Guanays were on their nests at the date of the 
visit of the yacht "Zaca," in February, 1935. 

In Southern Peru and Chile there have been few reports of densely 
occupied communities within recent decades. The islet of Alacran, off 
Arica, is occasionally "black with Guanays," and no doubt the birds 
have bred there now and again from time immemorial. Many islets 
to southward along the coast probably harbor small colonies, for "in 
December, 1932, Mr. D. S. Bullock found these cormorants abundant 
all around Mocha Island, and nesting by hundreds on a small outlier 
BB 
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known as Isla Muerta. He preserved one skin, and the head of another 
adult, and reports that on December 8 the inhabitants of Mocha 
visited the colony of the "Cholos" and gathered hundreds of eggs for 
food. This is the southernmost breeding record of the Guanay, so far 
as known. 

Delano and Morrell both refer to the southern headland of Santa 
Maria Island, in the Bay of Arauco, as headquarters of an enormous 
colony of shags, which put forth to sea in order to fish at a distance 
from the island, and darkened the sky when they returned. "One 
hundred barrels of their eggs . . . may be collected in a very short 
time," writes MorelL Despite the well-known gift for exaggeration 
possessed by the latter captain, the testimony of Delano is reliable, 
and both descriptions fit no other cormorant than the Guanay. Delano's 
observations were made in the year 1800, when the ground of the 
colony was white with the ordure of the cormorants. 

I have made several references to the disasters which overtake the 
Guanays, and other sea fowl of the Humboldt Current, at times when 
the warm countercurrent from the north causes a cessation of upwelling 
along the coast of Peru. The effects are in proportion to the strength 
of the cause. They are, therefore, most marked at intervals of about 
seven years, and are particularly pronounced during seasons of extraor- 
dinary disturbance, such as those of 1891 and 1925. Various reasons, 
such as starvation due to the death of food fishes, avian tuberculosis', 
aspergillosis (a fungous disease), and an abnormal multiplication of 
endoparasites have been assigned as the intermediary agency which 
destroys the birds. Doubtless each has its part, and all are covered 
in Peru by the general term "peste," meaning a pandemic malady. In 
any event, its source lies in change of the physical environment and 
a resultant malnutrition. The whole cycle is doubtless to be correlated 
with the periods of excessive increase, climactic competition, mass emi- 
gration, and destruction, which have been studied with relation to many 
species of .organisms, both of the land and of the sea. 

In the case of the Guanays, the birds of an affected area of the 
littoral ocean first become "loco" or queer. The flocks move in unusual 
directions, and beyond the limits of the normal range. Many birds die 
and drift ashore, and the survivors behave in an unwonted manner, 
of which two or three instances are given below. For example, on March 
4, 1925, after the Nino Current had been in full swing for several weeks, 
an immature Guanay came aboard my launch not far south of Tumbez, 
Peru, sat on a coiled hawser while it preened its feathers, and subse- 
quently allowed itself to be played with and passed from hand to hand. 
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It seemed to enjoy being stroked and tickled and, while perching upon 
my knee, it even bit my fingers tenderly, just as a puppy bites in fun! 

Less familiar, but of peculiar interest, is the fact that strange emi- 
grations of ill or "unbalanced" Guanays take place from the southerly 
limits of the specific range, as well as in the north. The subject has 
been discussed by Moore, who writes of a mass emigration from the 
Peruvian coast into central and southern Chilean waters, after the 
disastrous summer of 1925. As Coquimbo, even before the beginning 
of the rains at the -northern end of the Humboldt Current, the Guanays 
came ashore in hordes, apparently seeking food among the cattle, or in 
the troughs of swjpe! Large numbers were killed with sticks by the 
inhabitants. At San Antonio, at least 20,000 were observed dead or 
dying, and others pushed on southward into Magellanic waters. A 
single specimen examined proved to have the liver heavily infested 
with roundworms., Millions of hungry Guanays, concludes Moore, 
ranged along the coast of northern Chile, seeking food, and at least a 
few of them apparently survived to return northward. 

My own record of the life history of the Guanay I was able to 
work out in the course of all-too-rapid travel, and amid the press of 
many other duties, during the Peruvian spring and summer of 1919- 
1920. In this account the plural form of the word is spelled in the 
Spanish manner Guanayes. 

Picture to yourself the shining, rainless coast of Peru, washed by 
ocean waters to which storms are unknown, where the swells surge 
northward, from month to month and year to year, before winds that 
blow regularly from a southerly quarter. On such an ocean dark flocks 
of guanayes form rafts which can be spied miles away. Slowly the 
dense masses of birds press along the sea, gobbling up fish in their 
path, the hinder margins of the rafts continually rising into the air 
and pouring over the van in some such manner as the great flocks 
of passenger pigeons are said to have once rolled through open North 
American forests in which oak or beech mast lay thick upon the leafy 
floor. 

At other times, when the guanayes are moving toward distant feed- 
ing grounds, they travel not in broad flocks but rather as a solid river 
of birds, which streams in a sharply marked, unbroken column, close 
above the waves, until an amazed observer is actually wearied as a 
single formation takes four or five hours to pass a given point. 

Equally impressive are the homeward flights of these cormorants, 
after a day of gorging upon anchovies, when in late afternoon slender 
ribbons, wedges, and whiplashes of guanayes in single file twist and 
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flutter, high in air, toward the rounded plateaus of white islands which 
gradually turn black as the packed areas of birds well out from 
clustered nuclei toward the borders of the available standing room. . . . 

Given ... a belt of cool ocean waters replete with small organ- 
isms . . . , together with nesting sites upon islands which for climatic 
reasons could never become encumbered with vegetation, and the geo- 
graphic stage was set for the northward emigration of the ancestors of 
the guanay. Furthermore, because of the normal superabundance of 
food, conditions seem to have been prearranged for the increase of the 
birds to numbers limited only by competition with other animals and 
by the amount of safe, insular space for reproduction. Although suit- 
able islets are very numerous, the enormous food supply in the Hum- 
feoldt Current- is still out of all proportion to the area of the breeding 
places. This doubtless explains the excessively colonial nesting habit 
of the guanay, in which it surpasses all other birds, even the penguins, 
for in the middle of a bounteous sea there would be a constant tendency 
for the cormorant population to become more and more congested upon 
the islets. The doctrine of Malthas applies to birds as well as to men. 

These facts suggest that the geographic background does not tell the 
whole story. Evolution is, at least in part, the result of interaction 
between a living being and its surroundings. The guanay itself has had 
to undergo considerable modification in order to fit into a new environ- 
ment, especially as regards the particular character of its food in the 
. Humboldt Current. Several such adaptive changes are apparent, 
changes which have progressed so far that they now strongly differ- 
entiate the Peruvian species from its antarctic cousins and from every 
other kind of cormorant in the world. 

For instance, the guanay, unlike any other cormorant, "hawks" ^its 
food, that is, it hunts exclusively by sight and from the air, locating 
the fishes which it seeks before descending to the water to catch them. 
Most cormorants search for their prey individually, swimming alone 
or in loose groups at the surface, then plunging in what seem to be 
favorable places and conducting the hunt as well as the capture while 
they are submerged. For the most part, moreover, they subsist upon 
bottom-living species of fish, often diving down many fathoms in pur- 
suit of single victims. But the guanay feeds altogether upon surface- 
swimming fishes, such as anchovies, young herrings, and the toothsome 
silversides which the Peruvians call pejerreyes ("kingfish") . Such forms 
travel in tremendous schools which are assailed en masse by propor- 
tionately large flocks of birds. 

The correlation between the numbers of the fishes and the extreme 
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gregariousness of the cormorants results among the latter in a system 
of efficient cooperation which almost suggests certain customs of ants 
or other social insects. The vast flocks of guanayes w'hich spend their 
nights upon the islands do not start hunting in a body when morning 
breaks. On the contrary, the birds first sally forth only in small scout- 
ing parties, which can be seen flying erratically, above the ocean, usu 
ally keeping well in air, and frequently "back pedaling" or hovering 
when they see the silvery glint of schooling fish or the ruffled appear- 
ance of the sea which indicates the presence of fish below. The dropping 
of the scouts to the surface, and the shallow dives which mark the 
beginning of an orgy, are the signals that cause the approach of such 
rivers of birds as have been described above. The cohort of guanayes 
then spreads out as a great fan over the unfortunate anchovies, which 
are likely to be no less harried from beneath by bonitos and sea- 
lions. Small wonder that the Peruvian fishermen, who are familiar 
with such sights, believe that the guanayes and the seals have a work- 
ing understanding! However this may be, the gorging proceeds until 
both sea-lions and birds must cease long enough to allow their rapid 
digestions to fit them for another meal. From the crop and gullet of 
a dead guanay the remains of no less than seventy-six anchovies, four 
to five inches in length, have been taken. 

Sometimes the guanayes pursue the fishes to the very beaches, so 
that a rare view of a one-sided fray may be enjoyed by a landsman. 
One morning during my sojourn at Independencia Bay shoals of silver- 
sides were packed in deep, glittering ranks close to the quiet shore, 
when a raft of guanayes, accompanied by a few pelicans and a horde 
of screaming gulls, drove the fishes before them against the shelving 
sand. Soon the water gleamed like flashing quicksilver, and in wild 
rioting the birds jammed and crowded each other until hundreds of 
them were pushed clear beyond the tideline by the scrambling mob 
behind. 

The guanay stands and walks erect, somewhat after the manner of a 
penguin. Its height is in the neighborhood of twenty inches and the 
weight of a full-grown bird about four and a half pounds. It has a 
glossy green and blue-black neck and back, a white throat-patch which 
is a conspicuous mark in flight, a white under surface, and pinkish 
feet. During the courtship season a crest of plumes develops at the 
back of the head. The guanay 's iris is brown, but 'an area of green ? 
naked skin surrounding the orbit makes it look at close range like a 
veritable personification of envy. A second ring of turgid red skin, out- 
side the staring "green eye," heightens its extraordinary expression. . . . 
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The breeding season, like that of many tropical ocean birds, is 
practically continuous, but it reaches a climax during the southern 
summer months of December and January. In its adaptation to an 
all-the-year nesting habit, the species has, of course, diverged widely 
from the ways of its antarctic relatives, the reproductive season of the 
latter being rigidly fixed by the climatic cycle. Individual pairs of 
guanayes are believed commonly to rear two broods during a single 
year. The flight of the last families of. the young of one season, in May 
or June, is at any rate followed hard by the courting and love-making 
of adults in preparation for the breeding season of the second spring. 

IB early October, 1919, when I arrived at the Chincha Islands, the 
resident guanayes were in the early stages of mating. From this place 
and date, as investigations were carried northward from island to 
island, successive manifestations of the birds' life history were revealed, 
until at Lobos de Tierra in January, 1920, full-fledged young were 
observed taking to the ocean, quite independent of parental care. 

At South Chincha Island in mid-October the breeding grounds were 
covered with just one year's accumulation of sun-baked guano, and 
the cormorants were getting ready to nest again. They stood in compact 
bodies, each comprising thousands of birds, on the flat top of the island, 
and, when a human being approached, all those on the nearer side began 
to stir not en bloc, nor yet individually but in groups of a few hun- 
dred, each of which for the time constituted a unit. One group would 
move rapidly away, the birds carrying themselves bolt upright. An- 
other group would advance toward the observer, so that this section 
of the army would gleam with white breasts instead of shiny, dark 
backs. Still another unit would rush to the right or to the left, so that 
both the dark backs and the white breasts showed at once, and the long 
bills and red nasal warts became conspicuous. Such closely huddled 
companies soon collided with others moving in different directions, 
producing much confusion about the margins. A few of the birds 
showed no fear at all, stolidly permitting a man to approach within 
a few feet. The greater proportion, however, frantically took to flight, 
rushing helter-skelter down a slope, and raising a cloud of dust with 
their whistling wings. The air became bewilderingly thick with birds 
as they circled overhead, but within a few moments the number return- 
ing to earth once more exceeded the number taking wing. 

When an observer makes his way slowly and very quietly into the 
heart of a colony in which nesting has definitely begun, the guanayes 
gradually retreat, and one may sit down in a clear circle which is at 
first fifty or more feet in diameter. But almost imperceptibly the birds 
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will edge in again, until the bare circle narrows to but three or four 
paces. From such a point of view it seems as though the ground were 
covered with as many pairs of sprawling webbed feet as there is room 
for, and yet new arrivals plumb down by scores or hundreds every 
minute. Over the ocean, moreover, to the north, south, east, and west, 
one may commonly see endless black files still pouring in toward the 
island. The hum of wings is like the effect of an overdose of quinine 
upon the ears, and the combined voices seem like mutterings of the 
twelve tribes of Israel. It reminds one of all sorts of strange, oppres- 
sive roarings, such as the noise of railroad trains in river tunnels. The 
near-by voices, which can be distinguished individually, are merely 
sonorous bass grunts and screepy calls. It is the multiplication of 
such sounds by numbers almost too large to imagine that makes the 
outlandish and never-to-be-forgotten babel. 

Toward evo.ning of such October days, most of the guanayes would 
be courting, after strenuous hours at sea during which all their energies 
had doubtless been devoted to winning the sustenance of life. Privacy 
does not enter into their notion of fitness, and while six or seven birds 
occupy each square yard of ground, the love-making antics are often 
in full progress. These are in general not unlike the courtship habits 
of the closely related antarctic cormorants. Two guanayes stand side 
by side, or breast to breast, and ludicrously wave their heads back and 
forth or gently caress each other's necks. The crests upon their crowns 
are frequently erected, and the feathers of the nape puff out so that 
the velvety necks appear twice their normal thickness. Cheeks and 
chin-pouches continually tremble, and chattering bills are held wide 
open. Now and again one will bend its body forward and at the same 
time extend the head upside down along the spine and toward the tail, 
holding this curious, paralyzed attitude for several seconds. Sometimes 
the birds of a pair snap so much at one another that it is hard to judge 
whether they are making love or quarreling. 

Indubitable quarrels between birds of different pairs also go on 
without cessation, and occasionally many join together in a mele. 
Every now and then, for example, some unfortunate guanay, which 
seems to be the butt of all bystanders, will go dashing through the 
throng, holding its head as high as possible in order to avoid the jabs 
and bites which all others direct at it. If the victim would but stop 
fleeing, perhaps the blows would cease, but it keeps more and more 
desperately running the gantlet, flapping its wings, bumping into in- 
numerable neighbors, until eventually it bursts from the vicious crowd 
into a clear space, shakes itself with an abused air, and opens and shuts 
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its mouth many times with an expression of having just swallowed an 
unpleasant dose. 

In the early stages of courtship it often happens that several cocks 
select the same female for their addresses. In one instance, five as- 
siduous suitors, all with necks expanded, were observed bowing around 
a single hen which crouched in their midst. But by no means all the 
birds are engaged in love-making at every moment, for they spend 
much time preening their feathers, frequently raising the coverts of the 
tail and thrusting the bill toward the oil-gland. Then, after combing 
their heads and necks thoroughly with their claws a real feat in bal- 
ancingthey promenade in small troupes along the outer edge of the 
colony. 

Visible actions, rather than unusual sounds, alarm the courting birds. 
A quick motion of the hand will start sudden pandemonium. Even 
when an observer rises to leave them as slowly, silently, and unosten- 
tatiously as possible, a small panic inevitably results, many of the 
nearer birds beginning to scamper about or to take flight. On the 
other hand, the firing of a gun straight into the air produces scarcely 
a stir provided the weapon is ,not brandished. The effect of human 
conversation is, however, most amusing. Whenever a man, sitting per- 
fectly still, begins to talk to the guanayes in a loud voice, a silence falls 
oYer all the audience within hearing. Their mumbles and grunts die 
away, and they listen for awhile as if in amazement. 

During the course of a few hours' resting on any island, the birds 
get much befouled with fresh guano, which hardens upon their plumage. 
They periodically rid themselves of this by flying some distance off 
the lee side of the island where they plunge and violently beat the 
water with their wings. Sometimes most of the inhabitants of a colony 
will make their toilet in this way at one time, producing a thunderous 
roar which can be heard from afar. It is often audible during morning 
fogs, when the flocks are invisible, and as a boat draws near such a 
gathering it is easy to mistake the sound for the dreaded crashing of 
waves upon unseen rocky shores. 

Inhabitants of the Peruvian coast are agreed that the guanayes never 
spend the night upon the ocean, as the native pelicans often do, but 
that they return to their island roosting places even when the journey 
involves a flight which must continue long after dark. I have some- 
times watched frona two o'clock in the afternoon until nightfall, or 
for about five hours, while they streamed uninterruptedly homeward. 
A few piqueros often accompany them, as if filling honorary positions 
in the line, but fully 999 in every 1000 birds are guanayes. 
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The grandest sight of the day, when the homeward flight is at its 
maximum, usually comes during the hour before sunset. From some 
point far away the birds make a beeline for the center of their island, 
but, as they near their destination, they invariably skirt the shores so 
as to come down across the wind. The instinct of following a leader is 
evidently strong; if, for any reason, a file is broken, and the rear birds 
turn toward the left coast instead of the right, those behind will obey 
the signal and all swing into the new course. Close over gulches and 
ridges of their home island the oncoming streams of birds flow, the 
separate "rivulets" cutting across each other like the blades of scissors. 
At the same time these files also rise and fall in beautiful undulations 
which can best be seen from the crest of a hill above them. Sometimes 
three or more such lines will flow along for a while 10 to 15 yards apart, 
but sooner or later one of them will make leeway until two files inter- 
weave. Then the soft, humming swish of wings is interjected with 
sharp clicks as the quills of two guanayes strike together in air. When 
one beholds the endless mingling, the crossing and recrossing and tang- 
ling "of the lines, it seems incredible that more birds do not clash. 

It goes without saying that such gregarious creatures as the guanayes 
must have natural enemies to prey upon their abundance. The sea- 
lions of the coast have been accused of devouring the fledglings when 
they first take to water, but, so far as my observations go, there is 
little evidence to support the charge. The naked, black-skinned, and 
very ugly chicks, which hatched from rather small greenish eggs, are 
apt to be thickly infested with feather-eating lice (Mallophaga) trans- 
ferred from the plumage of their parents, and yet, so long as the 
sensitive nestlings are shielded from the hot sun, they seem to suffer no 
ill effects from these parasites. Other birds, in fact, appear to be their 
only, serious enemies. 

When I landed upon Asia Island, off central Peru, on December 4, 
1919, great destruction of guanay eggs had been wrought by gulls, 
turkey vultures, and condors. Although a colony containing countless 
eggs and young still covered about half of the western slope, extending 
from the summit almost to the water, and filling a deep ravine as 
well as the rounded hillside, the other half had become a waste of 
empty nests and broken egg-shells, and had been deserted for the 
season by the parent birds. Early in the morning of this day, guanayes 
were leaving their breeding ground to pour out over the Pacific in an 
unbroken column which was following a school of fish in a tremendous 
sigmoid curve toward the north. The colony was, however, still densely 
peopled with homekeepers, i.e., the birds of each pair which had 
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remained to cover the eggs or the newly hatched, squeaking chicks. 
The nests were luxuriantly feathered with molted quills, which, by 
the way, the brooding birds were forever stealing from each other's 
foundations. Many walked about carrying bunches of feathers, or 
flew elsewhere with a bill full. In the heart of the colony stood a condor, 
with a small circle of abandoned and rifled nests roundabout. When 
this pilferer had been shot and picked up by the feet, the albumen and 
mostly unbroken yolks of a round dozen of fresh eggs slid out of its 
gullet. Scarcely any pieces of shell were visible in this rich meal, the 
supposition being that the condors must suck the contents of the eggs 
through their trough-shaped tongues. 

Later in the month of December, the guanayes were observed in more 
advanced stages of the nesting period at the Pescadores and Huaura 
Islands, to the northward of Callao. Here their robber-enemies were 
less in evidence, perhaps because the government guardians had been 
using their guns freely, and few empty nests or broken eggs were noted. 
Although a certain proportion of the adults were incubating new sets, 
the latter probably represented second broods, for the nests were ex- 
ceedingly large, and the quills which had once formed a lining were now 
buried deeply under the craters of guano which constituted the rim 
of each nest chamber. Moreover, nearly full-grown young, in pepper- 
and-salt pjumage, were abundant everywhere. These chicks were in- 
clined to be indiscreet in wandering away from their own headquarters, 
whereupon they would presently be chastised by old birds and would 
have to scurry ignominiously back to their respective home sites. 
Among the larger chicks the approved method of obtaining food was to 
shiver and plead before their elders until the latter acted as though 
they were frantic from the teasing. As long, indeed, as the adults were 
at the nests, the youngsters never let up trying to ram their heads down 
the parental throats, and it was nothing unusual to see two or even 
three dive together into a capacious and well-stocked crop. At this 
season the sound coming from a colony bore some resemblance to an 
April frog-chorus, for the high-pitched voices of the chicks tended to 
drown out the mumbling of the old birds. 

Still older fledglings had gone down in droves to the quiet rock pools 
around the shores, where they flapped their wings and dived until they 
had become proficient in the ways of maturity. Late every afternoon, 
thousands of these apprentices could be seen scrambling up the steep 
hillsides from their training grounds, striving to get back with the crowd 
before dark. Such was their strange indifference to the presence of 
man, that they made no protest when we picked them up by their 
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pinions and helped them on their way. This lack of fear is not neces- 
sarily innate. It may be due rather to the familiarity of the birds with 
guardians who never harm them, an idea suggested during a later 
visit to an isolated colony of guanayes on the large island of Lobos de 
Tierra, where both old and young were unwontedly timid, and where 
all the chicks that were big enough to walk left their nests pell-mell 
at the approach of a human being. 

At Mazorca Island, of the Huaura group, a splendid colony of 
guanayes occupied practically all of the southern or windward slope, 
from the very brink of low precipices, over which the spray flew, to 
the crest of the island. Breeding gannets mingled to a certain extent 
with the cormorants along the lower border of the nesting ground. 
A. few birds of both kinds had established themselves also on the 
northern slope, out of the wind, but here their enemies had been 'active 
and had succeeded in devouring many eggs. It seems to be character- 
istic of the vultures and gulls to attack at the edges rather than in the 
midst of a colony, and thus tend to annihilate projecting portions and 
small outlying groups. Perhaps this is one of the evolutionary factors 
which have caused the guanayes to breed in such compact hordes. 

The birds at Mazorca were most tenacious in clinging to their nests, 
even when a man stepped over them. In late afternoon many of 
the broods were covered by both parents, which were so huddled 
together that they looked like single birds with two heads. One usually 
had a wing, for instance, over the back of its mate. When approached, 
they bristled all over until their plumage resembled that of Japanese 
bronze eagles. They would then wave their heads threateningly, and 
hiss with widely opened bills. 

In the forenoon the colony usually appeared thin and grey when 
viewed from the lofty balcony of the lighthouse; but by three o'clock 
in the afternoon it would be black, owing to the return of tens of 
thousands of additional birds. Before alighting, most of the home- 
comers soared back and forth considerably in the fresh breeze. When- 
ever one came to earth in the wrong place, it would immediately 
disclose its mistake by what can only be called a "lost" expression. 
Other guanayes in the vicinity would grasp the situation at once, and 
would then assault the newcomer, forcing it to take wing again at 
much sacrifice of dignity. It -was a genuine misfortune for birds to 
alight where they were not welcome, for they seldom got off without 
being thoroughly pecked and jabbed. Such extraordinary reactions 
answer the question, so often asked, as to whether colonial birds always 
find their individual homes among myriads of seemingly identical 
nest-hollows distributed over acres of undifferentiated surface. 
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THE YOUNGEST MEMBER OF THE NEW SCHOOL OP NATURALISTS THE 

"observers" as distinguished from the "collectors" Ivan T. Sanderson 
has brought a fresh viewpoint to the study of biology. Like Alcide 
D'Orbigny, he is also an artist and has used this talent to enhance 
his observations; then, too, he writes exceedingly well, often enchant- 
ingly, of the animals of the forest and the plain. 

Born in the tundra-climate of Edinburgh, Sanderson spent his 
early years, "apart from schooling on normal schedule in England," 
in traveling about the globe. As a mere slip of a youth, he traveled 
in a boat to Greenland, Iceland, Norway, and Northern Scotland, 
collecting marine animals and chasing whales. When he was sixteen 
he left for an extensive round-the-world trip to Egypt, Ceylon, India, 
Malaya, Sumatra, Java, and the Celebes. His taste of the tropics 
completely enchanted him. He returned to England and spent three 
years at Cambridge, traveling in the vacation interims about Europe. 

In 1932-1933 he headed the Percy Sladen Expedition to West Africa 
for the British Museum. There he set himself the task of studying 
and interpreting the small animal life of that great continent. The 
result was a delightful, illustrated book called Animal Treasure (1937) 
Therewith he was discovered by discerning readers. His next expedi- 
tion this time to the Americas was to Haiti, Trinidad, and British 
Guiana. It was, in effect, a honeymoon, for his bride Alma accompanied 
him. His next book was Caribbean Treasure (1939) , followed by yet 
another, Living Treasure, which had British Honduras and Mexico as 
the subject. War duties then claimed him and he was swallowed up 
in the holocaust. Then suddenly came a splendid anthology, Animal 
Tales (1947), illustrated with his drawings, and people were aware 
that Sanderson had returned to the naturalists' fold. 

378 
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SQUIRREL-MONKEYS, OPOSSUMS, ORISON, 
AND JAGUAR * 

There is a very common belief that the jungle is something evil and 
terrible. Those who have not had the good fortune to see it for them- 
selves are led to picture it as dank, forbidding, and in some odd way 
mystically cruel. Even many who are well acquainted with the great 
tropical forests cling to this idea. They march through it wearing 
puttees, pith helmets, and khaki shirts, their womenfolk dressed in a 
still more impractical and remarkable assortment of clothes always 
ending in riding-breeches and riding-boots. All this dressing up is noth- 
ing more than the ceremonial garb of an outlook and conception that 
has truly become a religion the religion of expeditioning. Don't blame 
the films if they depict all their explorers like this, for they are only 
bowing to the popular creed, just as a priest must wear a dog-collar 
to demonstrate his profession. 

Now for the jungle. Some fevers and other diseases unknown in 
temperate climates are often prevalent in tropical forest regions and 
when you are suffering from them at sundown and when it is raining, 
your surroundings may look pretty dismal. But the jungle is probably 
the healthiest place in the world provided you are far away from all 
human habitations and paths, and provided you have not carried any 
disease into the place with you. Diseases are transmitted by insects 
or germs in water, food, or air, and in the jungles the water is pure, 
the air is pure, and there are no diseases except those endemic in 
animals, which, with few exceptions, are varieties that will not affect 
man. It is illness that has given the jungle its bad name, but there is 
one thing more dangerous that is usually overlooked. 

The most experienced native hunter, let alone your intrepid explorer, 
can lose himself utterly in the forest within half a mile of his camp, 
for which he may search until he dies unless he is graced with good 
luck or is within calling distance. As I sit writing this, I look out over 
a valley clothed in trees. It rises to a hill beyond, and over, that hill 
more hills of greenery unfold in endless succession for two thousand 
miles. If one chose a direction slightly to my left one could cover those 
two thousand miles without encountering a single human habitation 



*From Carribbean Treasure by Ivan Sanderson. Copyright 1939 by Ivan T. 
Sanderson. By permission of the Viking Press, Inc., New York. 
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that is known perhaps without even coming across an unknown and 
unmapped Amerindian village. 

Lose yourself in this blanket of greenery and you are up against 
it, I can assure you, because I have been lost or partially lost several 
times, the last time just three days ago. In the real jungle there is 
nothing to eat, not a fruit or a leaf, and I defy anybody to catch 
enough animal, life to support his strength. Often there is no water. 
I know one native of the country who lost himself not more than three 
hundred yards from camp and, losing his head also, set off in the 
wrong direction. He wandered for four days until by rare good fortune 
he struck a path that led him straight home. During all this time 
he ate only one palm nut and drank three times. The jungle is not 
sprinkled with "Indian villages," it is not cut up by "hunters' paths." 

If you go into the jungle with plenty of food and choose a home that 
is near good water but far away from any of your fellow-creatures, 
you have nothing to fear. There you will find perfect peace and good 
health. The great cats and the snakes are the most respectable and 
respectful of neighbours, and unless you go dallying with a crocodile or 
playing with a wasp's nest there is nothing that will wish to do you 
harm. 

Lastly there is the jungle as a mere background. Can I hope to 
dispel any other view that you may have of it? To describe the 
jungle as a backcloth, I cannot do better than attempt a picture of 
the higher reaches of the Coppename as they were unfolded to us while 
we chugged slowly southward up its course. 

Imagine an expanse of shiny, clear, dark brown water a quarter of 
a mile wide and about two miles long. It looks like a lake, but as 
you approach either end you will see the line of trees on one bank 
sliding out from behind the line on the other just like a matchbox 
slowly opening. The lake is but one curl of the great river, hidden 
from the next curl by an intermediate counter-curl. To one side of 
this lake may be a high, grassy bank with miniature red cliffs here 
and there, capped by great green fleurs-de-lis of feathery bamboos 
nodding to the passing waters. To the other side will be a hundred- 
foot rampart of shining green leaves with here and there a dark, 
gaping rent, like a cave. At the foot of these yawning "caves " will 
lie a dazzling white tree-skeleton, its emaciated fingers reaching 
helplessly out of the sherry-coloured waters. 

Next will come a bay filled with palm trees standing in a bed of 
low, bright green, cabbagelike plants which rise and fall as the wash 
from the boat rolls beneath them. Beyond will be a line of thin, white- 
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trunked trees bowing over the water, their heads laden with great hairy 
leaves and sprays of senseless little yellow flowers. Round these flowers 
buzzes a hurricane of bees. 

Sometimes the wall of greenery retreats to a respectful distance from 
the bank, allowing room for a great mammoth of a tree to rear its 
towering head. Its trunk is smooth and branchless for a hundred feet, 
then limbs like sections of a watermain splay out and from them 
depend masses of silvery lichen twenty feet in length, which wave 
in the wind. There are kingfishers as large as crows whizzing across 
the water, and great black birds with heads and necks like snakes that 
peer at you from the tops of bushes. The sunlight pours and pours 
down into this endless parade of ever-changing green beauty.* 

We made our new home on a high bank overlooking just such a 
scene. The bank was clothed in hundred-foot trees and in these we 
cut a window looking out upon the river by felling three wooden 
giants. Here, cut off entirely from the world of man and all its 
cares, we lived for five weeks. By day the brown river glided past 
between its green cliffs, which breathed silently in the sun; by night 
a chromium moon would appear over the trees, casting a bright 
golden reflection of itself in the waters. Day succeeded night and 
the water passed as it has probably done since countless centuries 
before the dawn of civilization. Here we were in contact with the life 
for which man was really intended that of the great ape. 

The early morning mists shrouded the camp, blotting out the river 
and filling the window in the trees like a white drop-curtain in which 
thousands of dragonflies wheeled and circled. Through this haze Rici 
could be seen dashing about brandishing a small frying pan. The 
kitchen fire made a ruby glow and around it chirruped and danced 
a lot of little elflike figures. The place was a madhouse. The trees all 
around shook jerkily, like puppets manipulated by some giant show- 
man; things dashed about the camp tearing the palm thatch from 
Fred's house, and the air was filled with chirrups and small monkey- 
talk. 

"Hi, Ric! Get the bread quick," I yelled. 

Fred came diving out of his house and we grabbed -up nets. I have 
never seen such a ridiculous sight as our three pyjama-clad figures 
blundering about in the mist trying to collar a mass of very agile 
monkeys with butterfly nets. The whole situation was absurd, but we 
cornered two clinging together under Fred's bed, another in a grocery 
case in the kitchen where it was licking a cheese, and two more in our 
house one in the bed whither it retired chirruping in terror, the other 
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as it fought to get through the palm-thatched walls. But nothing we 
did seemed to frighten them away. They were intent upon snatching 
the bread that was baking on a piece of red-hot tin over the kitchen 
fire. They burned their fingers and squealed but they would not give 
it up. 

I have never encountered such behaviour in wild animals before 
and would not have believed it possible unless I had been subsequently 
assured by four people that I had not been dreaming. These "monkey- 
monkey" monkeys, as the people of Surinam call them, are the timid, 
nervous little squirrel monkeys (Saimiri sciurea) . Almost every time 
you go out in these forests of Surinam, you come across a great troop 
of them gallivanting through the trees, chirruping happily, but only 
at this place on the Coppename River have I seen them so completely 
incautious and friendly. Here was a troop of quite a hundred of them 
invading our domain despite the smoke of the fires, the presence of 
both Andr and Rici, and the general noise and clatter we had been 
causing in that part of the jungle for the past three days. 

At first our new pets bit at us savagely, but after we had given them 
pieces of the coveted bread and weak tea to drink, they completely 
forgot their plight and allowed us to handle them, within limits. The 
squirrel monkeys are nut- and insect-eaters, and we made great friends 
with them by catching cockroaches and beetles and proffering them. 
They also greedily devoured the bodies of bats which were left over 
from the skinning table, an unusual preference for a monkey. 

The most remarkable point about these monkeys is the head, which 
is long and narrow and extends backwards beyond the line of the neck. 
This peculiarity is actually connected with the greater development of 
certain regions of the brain. This is a common species, but we were 
never unwilling to sit and watch them at work and play, for they were 
an inexhaustible source of instruction in behaviourism as it is rather 
unnecessarily called. They are green in colour with golden tails tipped 
with black and have faces that may be described even in English as 
"cute." This colour is a perfect camouflage in the thick creepers in 
which- they spend most of their time. 

The squirrel monkey frequents the waterways, where the trees 
cascade down in a tangled mass of creepers to the bushes below. Here 
in the sunlight they feed and play all day, only retiring back into the 
forests to sleep two hours before sunset. If they spot you they come 
crowding round on the lower branches, talking and peering at you with 
their little heads on one side. The most inquisitive are the babies, who 
on occasion have to be literally dragged away by their parents when 
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the troop decides to move. They had regular roads through the trees, 
composed of masses of dead leaves and broken twigs so dense that one 
could often lie on them and sleep as in a hammock. 

The squirrel monkeys were not our only visitors. A few days later 
I was gulping down a hurried breakfast in the morning mist, hoping 
to creep out of camp without waking Alma and Fred, with whom I 
had a bet that I would produce a certain quota of specimens within 
a given time. Nothing else would have got me up so early. All at 
once the trees behind me appeared to give way, there were great crashes, 
and showers of leaves came falling down: then there was absolute 
silence again. I remained still, listening. From high above the mists 
came a solitary monkey noise, that indescribable mixture of a chirrup, 
a purr, and a whine that is so gentle and plaintive. 

I followed that sound round and round the camp until the mists 
cleared and I could see the little fellow running along the branches. 
After he had gone round three times he must have seen me, for he gave 
another kind of yelp and certainly no less than fifty others appeared as 
if by magic right over my head. They went completely crazy, as only 
monkeys can, leaping from branch to branch, calling, purring, and 
shaking the leaves. I could see at once that they were capuchins, not 
only by the way they carried their tails curled downwards, but also 
by the amount of scratching they managed to sandwich in between 
leaps. The capuchins are the champion scratchers; they never cease. 
I imagine it is a national failing or trick rather than a matter of 
necessity as it is with other animals. 

While I was watching them, Fred appeared. Now both of us abhor 
shooting monkeys, especially capuchins, but we lacked just one male 
and therefore hardened ourselves to do what seemed like murder. We 
separated and got on either side of the troop, which had not yet started 
to move, and began picking out 'the largest individual we could see 
in the hope that it would be an old male. After a short time Fred let 
go and the troop began to move right over my head. Then it was 
that I got a great surprise, for, in addition to the catlike capuchins, 
a whole host of smaller animals set off through the trees, not bothering 
to ascend the branches and make sensible leaps but cantering along 
them to their outermost twigs and then sailing out into space, landing 
like ski-jumpers on other branches, and galloping along these as if 
they were race tracks. I blazed away at these and two fell before the 
whole troop had gone by. 

Retrieving them I was quite amazed to find that they were black 
tamarins (Mystax midas) with the orange gloves and boots such as -vye 
cc 
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had in our zoo in Paramaribo. And since that day I have never come 
across a troop of either these tamarins or capuchins that was not all 
muddled up with a troop of the other. Apparently they are boon com- 
panions though this extraordinary association has never been com- 
mented upon before to my knowledge. Why should two species so 
widely different in behaviour, diet, and most other respects travel about 
together? 

When I reached Fred he was nursing a badly bitten thumb and 
an extremely bewildered monkey. Nestling in his arms and clinging 
to his shirt was an altogether lovable-looking little capuchin, its big 
brown eyes staring in terror. As I approached, it gave me one look, 
screamed, and then bit Fred again. I had to take charge while we 
went back to camp, and between sucks at his thumb Fred told me 
that he had fired at this monkey but it had been so far up that it 
appeared to have avoided the pellets by crouching on a branch. How- 
ever, it got such a fright that, as soon as it started to move, it simply 
fell off the branch and, making a grab at another, turned in mid-air 
and knocked itself out on a third. It had then fallen into a bed of low 
creepers from which Fred had extricated it quite unharmed. This 
monkey was slightly different from the other capuchins we had obtained 
in this country. It had two white lines over the head and a pale cream 
cape. After fighting to get free for two days and nights, it calmed down 
and became quite tame, but finally choked to death when nobody was 
in camp through swallowing, or trying to swallow, a screw cap from a 
bottle. 

A few days later I was again out in the morning mists I seem to 
have been awfully hearty on that trip! and after half an hour of 
wandering through the forest stalking big rats that were returning 
to their holes after a night's foraging, I came to a deep gully with 
a small stream at the bottom. Clearing away the bed of dead palm 
leaves covered with long black spines, like the Trinidad cocorite, 
I sat down to have a quiet pipe and see anything there was to be seen. 

I had hardly got the pipe comfortably going when there was a 
whirring noise, and * before I could jump, a fair-sized piece of dead 
branch landed beside me with a most disagreeable thud. I instinctively 
looked up just in time to receive some smaller pieces full in the face. 
Luckily these were very rotten and soft, but for several minutes I was 
wrestling with a handkerchief trying to get the remains out of my eyes. 
When I eventually looked up again, there was nothing to be seen and 
I started leaning this way and that, peering up between the branches 
of an immense tree. 
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I caught a glimpse of a most unpleasant, bearded black face peering 
down at me over a branch. This croaked at me and was then instantly 
withdrawn. I rubbed my eyes and wondered if I had really come across 
a race of tree-dwelling dwarfs or the first concrete evidence of pixies. 
Then I was croaked at again from the other side of the tree, and I 
quickly decided that I was in a most vulnerable position. I therefore 
circled round the tree, but no more hirsute visages appeared and I 
was not croaked at again. 

By this time the first yellow rays of the sun were spreading across 
the forest and flooding the very tops of the tall trees with baleful hard 
light, but nothing stirred above. After a long time I decided that the 
gentlemen aloft must be gonged into showing themselves, so I selected 
a sizable piece of log, put down my gun, and set to work smiting one 
of the great, thin flanges of the tree. The mysterious, booming drum 
of the wilds made the still morning air tremble and set a thousand 
birds to screaming. At the third boom pandemonium broke loose above. 

Half a dozen croaks began at once, croaks that flowed together and 
coalesced into a gargantuan roar, rising in a crescendo of sound far 
surpassing that of the lion house at feeding-time. Far above me great 
branches rocked and shook, the creepers hanging down by the trunk 
of the tree swayed drunkenly, and the whole forest seemed to come to 
life. I dropped the log and seized up the gun. 

What I saw above me was a sight that I doubt if anyone else has 
had the good fortune to witness. 

There, upon a great branch, sat a person clad in a fur coat of a 
whiteness equalled only by a pure snow field under an Alpine sun, 
but twice as vivid as that since it was as shiny as the finest satin. 
Around this majestic personage prowled some two dozen great monkeys 
with black faces and long beards, all clothed in similarly shining 
coats but of the richest, reddest, most burnished, wine-coloured copper. 
These animals were above the mist in the dazzling morning sunlight. 
Half of them squatted on the branches, taking deep breaths, sticking 
out their bearded chins, and roaring. They were red howler monkeys 
(Alouatta macconnelli) roaring their defiance of my intrusion. After 
several minutes of consorted roaring, the great white fellow rose on his 
four feet and gave two prodigious "Ughs," whereupon the assembled 
company roared its approval like a Nazi salute; then the precentor gave 
another "Ugh" and there was absolute silence. The whole company, 
having got that off their chests, looked down upon me with what I 
could have sworn was a communal look of utmost scorn. Then the 
troop began to move, croaking to each other. 
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They went up the slope in the direction that I had come, the huge 
albino for that is what the leader was in the forefront, a crowd of 
very small, slender, beardless youngsters around him, and all the 
lumbering adults following. I ran up the slope, colliding with the 
thorny palms, never daring to take my eyes off the leader, for I 
am afraid I felt not the slightest compunction in doing everything pos- 
sible to shoot that priceless specimen shining in the sun above the 
mists. A giant male albino howler with pink face and red eyes would 
delight any museum, I am sure. Besides, these animals seemed in 
some way perfectly capable of looking after themselves despite any gun 
or other mean human device. But once these monkeys were on the 
move, they gained a momentum that was quite amazing, and what with 
this, the thorny palms, the steep slope, and the impossibility of catch- 
ing more than an occasional glimpse of the higher tree roads along 
which they were travelling, the end of the troop was passing over 
me before I reached the top. 

I fired at the last big adult I could see and there was a roar and 
a crashing like mighty surf. Apparently the troop had realized for the 
first time that I was something more than a mere animal was, in 
fact, something outside their ken. They became confused and broke 
ranks, crashing off in all directions. I had a glimpse of the big leader 
in an open tree and was just about to set off after him when an 
ugly croak brought me up sharp and, looking up, I saw the animal 
at which I had fired heaving himself laboriously up a creeper. He 
was obviously wounded and truly a heart-rending sight, more especially 
because of his imperial mien and defiant attitude. I turned aside 
at once and gave up the chase for here was something that could 
be concluded in only one way. I spent the following four hours climb- 
ing trees and beating their branches, lighting fires and yelling till 
my lungs were hoarse; but the poor wounded creature had completely 
disappeared. 

Andr6 . appeared in response to my yells and we marked all the 
trees around the spot where I had laid down the gun and began a 
systematic search. After a long time we saw branches moving at 
the top of a perfectly mammoth tree, and Andr6 reported from the 
top of another that he could see the animal making its way slowly 
down the far side. After a long wait the monkey entered an open 
acacia in a pathetic effort to follow the long-departed troop. Here he 
was in range and I succeeded in firing a square two barrels, but to 
my horror he groaned and then trundled on. I looked at my cartridges; 
they contained the smallest shot we had, carried in case I came across 
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tiny bats. The rest of that story is too unpleasant to recount, but 
it was really only a few moments before the great beast toppled off 
the branch and hung suspended by his tail, nor was it long before 
Andre was up and had unhooked him he was dead. 

This impressive creature was just over four feet long, including the 
tail, which was slightly longer than the head and body, and it weighed 
eighteen pounds. One sees why it is known as the "baboon" in Surinam, 
for its size, long coat, and fierce expression truly make it a match for 
the baboons of Africa. This coat is exquisite, each hair being shiny, 
like metal, and shot with glowing lights of gold, orange, copper, and 
bronze. The effect of the wholfe is a strange blend of wine-red with 
coppery brown. The face, hands, feet, and a naked area, like the 
underside of a finger, below the end of the tail are black. 

Here was an opportunity to which we had long looked forward; 
the chance to dissect for ourselves the throat of a howler monkey. 
Removing the skin, that supports the pronounced beard we disclosed 
the remarkable lower jaw, in which the two blades at the back that 
is, those two pieces of bone that go up in front of your ears were gro- 
tesquely enlarged. When the skin was completely removed and one 
looked dispassionately at the throat, one might have supposed that 
the animal was suffering from an acute goitre of unusual dimensions. 
Further dissection revealed the hyoid or tongue bone, which in this 
animal is a hollow spherical object, bigger than an egg, composed of 
dense but translucent bone, and lined with an excessively delicate, pale 
pink, and moist membrane. This structure, which has a capacity 
greater than the animal's brain, lies between the two flanges of the 
jaw and opens backwards into the throat. Behind it the throat itself 
is greatly expanded, its cartilages forming a second hollow sphere 
also lined with delicate membranes. By cutting through the windpipe 
below this and blowing into it, we could make a quite powerful though 
ghost imitation of the animal's roar. This noise is the undertone that 
one can pick out when the live beasts are roaring in the forest. To 
make the gurgling "rhgrrr-r-r" they agitate a 'small platform of the 
same pink membrane between the two hollow spheres, which act as 
sound boxes. 

This oddity of sound-making led to a slightly maudlin and perhaps 
not altogether scientific discussion of the planned planlessness of Nature 
which may serve to carry us forward to the hour of seven-fifteen that 
night, at which time Alma, Fred, Andre, Eici, and I again found 
ourselves floundering about in the tangled mass of fallen trees, prickly 
palms, and saplings not more than a hundred yards behind our little 
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group of m'jupas or bush-houses. We all carried lights of one kind or 
another and were searching for the body of a large and rowdy bird 
which had made sundown hideous with its bawling and which I had 
shot in response to Rici's assertion that it was good to 'eat and, in 
fact, a "toki-toki," i.e., a turkey. To find even a large bird after 
dark in the forest is quite a problem; this one had defeated us for 
more than half an hour, during which time we had been calling to 
each other, hacking at the brushwood with machetes, and swearing. In 
fact we had been raising a tumult. 

Exactly at the time mentioned Andre called out: "Sir, lookoo; a long 
black animal." 

We all looked but of course none of us could see. 

"What kind of animal?" I asked, stumbling through the under- 
growth. " Where did it go?" 

Andre thought it had gone into a tree stump and we dug, but the 
hole below was bare, so we presumed that he was suffering from over- 
enthusiasm. 

I was at the bottom of a little valley. Here it was quite bare below 
a grove of palm trees whose arching fronds met above in all direc- 
tions. It was a queer place, like a natural chapel, and I flashed the 
torch around. To my surprise a cold eye shone out from behind a 
small fern and, thinking it might be the bird, I advanced upon it 
very cautiously. When my vision cleared the fern, I had another sur- 
prise, for there stood a small animal with a bright orange-coloured 
rump and with its eyes starting out of its head in terror and its whole 
body quivering and shaking like a machine. It simply stood staring 
and shivering and showing the small whites of its eyes. I yelled to 
Fred to bring a gun, and as I did so it gave a jump and beat a resonant 
tattoo on the ground with its hind feet, then fell to shivering again. 
More remarkable behaviour I had seldom seen, even in an animal, 
though their ways are never what one would expect them to be. 

As soon as the sound of Fred's approach reached the animal's ears, 
it started and gave a jump forward, like a nervous racehorse, paused, 
and finally went off like a squib, at a prodigious gallop that streaked 
it out of sight before I had time to blink. Fred came running up. 

"What is it?" he whispered. 

"It was an agouti," I replied rather forlornly. 

"Well, what's that?" he whispered excitedly, pointing to another 
form. 

"What's what?" I inquired as I followed the direction of the gun. 

"It's a snake, Ivan." 
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"It can't be. It's not on the ground." 

"Where's it gone now?" 

"Look out. There it is. Quick, shoot, go on, shoot," 

"Which bit? In front of the fern or behind." 

"Go on, shoot! It doesn't matter which end/ 7 

So Fred shot the left-hand end and the thing leapt about, wrig- 
gling like a gigantic black worm. All this indecision had taken only 
a few seconds, and my light was dim, so we had no idea what we 
were up against and advanced cautiously upon the fern clump. The 
wriggling ceased and a head came round. This looked exactly like a 
snake; in fact, at that moment I would have staked my last penny 
on its being one, especially since it opened its mouth and let out a 
loud snake-like hiss. Then it collapsed and we ran up and prodded 
the corpse. 

To say that anyone could mistake a mammal for a snake sounds 
preposterous. Zoologists may be excused for disbelieving me unless 
they happen to have seen a grison (Orison vittata) alive in its own 
haunts and stalking its prey at night. This animal looks like a glorified 
weasel, to which type of animal it is distantly related. It is an ani- 
mated very animated black and white German sausage, given to 
snaking across the face of this earth upon four minute, fast-action legs, 
with its belly not an inch off the ground. When it circumambulates an 
obstacle it does so by pouring round, like a train. So long is it that 
in making a complete about-face the front end can actually be 
travelling in the opposite direction to the back for a fraction of a 
second. It has the dachshund beat cold. 

That this low-chassised creature dared to go on stalking the 
shivering agouti in the midst of all our lights and shouting is beyond 
comprehension and merely shows that the animals of that part of 
the country were quite unacquainted with the behaviour of man. 

Examination under the better light in the m'jupa made me feel 
better about mistaking the grison for a snake. Its head is low and 
flat and small, the eyes are minute, and the black and white colora- 
tion is calculated to make even an agouti think the same thing. 
Perhaps this explains what had been taking place. Snakes do have 
a most demoralizing effect upon fast-running animals, although it 
is popular to disbelieve this nowadays. This animal's quarry cer- 
tainly seemed to have been in the last stages of dither. 

The thing that interested me most about this episode was the 
glorious indifference that these timidest of animals had exhibited 
towards our presence. I must repeat that we had been creating a 
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great disturbance since our arrival, hacking and hewing, making 
fires, felling trees, and releasing all kinds of outlandish smells; yet 
the life of the jungle seemed to go on undisturbed around us and 
even among us, as we soon discovered. 

One night we had been in bed with the lights out for about half 
an hour. I was not at all sleeply and lay listening to the Desmodus 
bats fluttering around the mosquito net, trying to get a free meal. 
In a small .m'jupa there is not a great deal of room for a double bed 
so that my head was hard against the wall, which consisted of a 
single thickness of palm thatch. I was therefore somewhat startled 
to hear a bone being crunched not more than two feet from my 
face but beyond the "wall." 

I awakened Alma quietly and we stole out of bed. There was 
always a loaded gun to hand in case some valuable specimen paid 
a call. I took this and Alma the torch. We crept out into the moonr 
light and separated, one going on either side of the m'jupa. The 
way that I chose was shorter but necessitated a tight squeeze be- 
tween Fred's domain and ours. This could not be accomplished 
without a good deal of rustling of palm thatch, so that when I 
eventually peered round the corner there was nothing to be seen. 
I waited for Alma's face to appear round the other end, and then 
we examined the ground for whatever might have been crunched 
up. There appeared to be nothing and we started looking around. 
After a time Alma spotted a pair of gleaming, golden-magenta eyes 
in a small tree overhanging Fred's m'jupa. I fired without any delay, 
but nothing happened. We waited disappointedly until without warning 
something fell from the tree with a thud, and we pounced upon it 
like two tigers in case it should run away. But it was dead. 

Now I have left the description of this animal, Azara's opossum 
(Didelphis marsupialis azarce so help me!), until our coming into 
possession of this specimen, although we had kept several live ex- 
amples in our zoo, because this was the first time that we had en- 
countered it in surroundings that must truly have represented its 
original habitat. This animal swarms on the farms and in the towns. 

A most respected neighbour of ours in Paramaribo complained 
to a mutual friend that one of "those damned Sanderson animals" 
or words to that effect had stopped up one of his drains. This 
gentleman, being new to the country, had seen a Didelphis extracted 
from his main drain at considerable cost to himself and, since he 
was a neighbour of ours, he naturally supposed that our zoo was at 
the bottom of his trouble. What had actually occurred was as follows* 
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His cook had seen an "awarie," as they are locally called, dive into 
the drain and had, with considerable presence of mind of that variety 
which causes jokes about Scotsmen and wars, poured a bucket of 
boiling water down after it. As a result the poor creature had naturally 
enough been boiled and so stopped up the drain. 

Here, however, was a Didelphis leading .what might be called 
the primeval existence, but for the bone it was crunching, which it 
had stolen from our pot. It had a capacious marsupial pouch stuffed 
full of minute pink babies no bigger than butterbeans. These are 
born at such an early stage of development that they can hardly 
be said to be alive at all. The mother fastens each to a teat and 
to this it adheres, slowly absorbing milk until it is a quite sensible- 
looking, furry little mammal. This opossum is clothed in" a woolly 
undercoat, creamish white in colour and extremely thick. Above this 
is another outer coat of long, shiny hairs, usually black but sometimes 
white, like the head of a distinguished gentleman of advanced age. 
The feet are black and the tail is naked and scaly, half black and 
half white and capable of a prehensility that has to be felt to be 
believed. The head of the animal is hard to describe, since it is al- 
together different from the ordinary 'possum of the States. It is sharp 
and pointed, with a gaping mouth like a snake's, armed with masses 
of sharp teeth and, in old "bulls," with four scimitarlike tusks. The 
beast is rapacious and sometimes amazing as it is for an animal 
actually dirty and smelly. Nevertheless it is a beautiful animal in a 
vicious, angry sort of way. 

After this interlude we again retired to bed and listened to the 
Desmodus. Alma promptly went to sleep again, and so, after a long 
boring time lying awake, I got up to have a cigarette. The night 
was so flooded with moonlight that I took the gun outside and spent 
a happy half-hour cleaning it without any other light. While thus- 
occupied I was startled to hear a very stolid approach being made 
upon the camp. I sat listening to the steady tramp. When it reached 
the back of our m'jupa, I went to investigate, but although I 
floundered about in the undergrowth and growled oaths at the creepers, 
the determined footfall never ceased. I dashed round to the other 
side of our clearing and awaited its arrival. 

It came within a few feet of me, but although I peered under the 
undergrowth, craned over the saplings, lay on my stomach, and dashed 
about generally, I could not catch a glimpse of the owner of the deter- 
mined feet. They passed by and went their way and I don't think I 
shall ever quite get over the misery of not seeing what manner of 
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beast was the perpetrator. At the time, however, this trouble was 
quickly brushed from my mind and for the following reason. 

At the far end of our m'jupa grew two immense trees. One was shiny 
and light and went straight up. The other was gnarled and inclined 
at a slight angle. They touched each other where they entered the 
ground. Both, were devoid of branches tip to a great height. When I 
got back to the table where the gun lay and looked up at the tree 
trunks quite by chance, you may imagine my surprise upon seeing 
what I supposed to be a very large ants' nest which had appeared on 
the side of the sloping one during my absence. I say an ants 1 nest 
because they are so commonly seen clinging to the side of trees ^that I 
could not be sure that it was not one that I had previously failed to 
notice. I was not sure and I approached to have another look, for 
that part of the tree trunk was in deep shadow such as only the moon 
can cast. 

I jumped in real astonishment when this blob suddenly altered shape 
and began to ascend the tree slowly. I must put on record, as an inter- 
esting fact and one that seems inexplicable, that even this presence and 
the most unmistakable shape into which it promptly resolved itself, 
did not in any way produce that extraordinary feeling of unearthli- 
ness that a West African leopard can bring into being in some region 
between one's brain and one's legs. Here on the tree before me, not 
more than twelve feet away, clung a jaguar (Panthera onca) , appearing 
in the moonlight about the size of a whitewashed dinosaur, and yet 
there was nothing of that sickening feeling of fear. 

This caller had apparently also been interested in the determined 
footsteps that had passed. He must have been watching me cleaning 
the gun for quite twenty minutes from some point in the tr&e above 
and, when I had gone, had imagined the coast to be clear and had 
cautiously descended. My return had surprised him and now he 
was creeping slowly up the tree trunk, turning occasionally, like the 
great silly cat he was, to stare at me, frozen below. 

My first reaction was to bolt, my second to shoot, but luckily I 
overcame both, for either would have brought me the direst retribu- 
tion: the first from Alma, who would have murdered me if she had 
found out that I had left her alone with a big cat, the second from 
our visitor, for a charge of number six shot could be little less than 
an indignity to a jaguar. Instead I had to stand there and watch the 
beautiful creature climb slowly up the tree trunk. When he had 
attained the first big branch and was setting out for his own domains 
in earnest, I regained courage and said . "Boo" very loudly and with 
some bravado, A branch swayed and he was gone, 
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